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LOCUS NP_599320 551 aa linear BCT 12-JAN-2004 

DEFINITION two-component system sensory Transduction histidine kinase 

[Corynebacterium giutamicum ATCC 13032] . 
ACCESSION NP_599320 

VERSION NP_599320.1 GI; 19551318 

DBSOURCE REFSEQ: accession NC00 3 450.2 
KEYWORDS 

SOURCE Corynebacterium giutamicum ATCC 13032 

ORGANISM Corynebacterium glucamicum ATC C 13D32 

Bacteria; Actinobacteria; Actinobacteridae ; Act inomycet ales ; 
Corynebacterineae; corynebacteriaceae; Corynebacterium. 
REFERENCE 1 

AUTHORS Nakagawa,S. 

TITLE Complete genomic sequence of Corynebacterium giutamicum ATCC 13032 

JOURNAL Unpublished 
REFERENCE 2 (residues 1 to 551) 
AUTHORS NCBI Genomes Project. 
TITLE Direct Submission 

JOURNAL Submitted (23-SEP-2002 ) National Center for Biotechnology 
Information, NIH, Bethesda, MD 20B94, USA 
COMMENT REVIEWED REFSEQ: This record has been curated by NCBI staff. The 
reference" sequence was derived from N Cgl00 6 7 * 
Genome re-annotation resulted from the combination of the 
Corynebacterium giutamicum complete genomes deposited in GenBank 
Accession Numbers BA000036 and NC_00345Q. The first version of 
NC 003450 was derived from AX00OOQQ. BA000036 has a single ' c' 
insertion at position 2231350 compared to AX00000Q. First version 
of NC_003450 was annotated by NCBI staff using" the GenMark HMM 
prediction program and BLAST analysis results. Cgl#### systematic 
gene names were used but the same gene names were later re-used in 
BA000036 record. To avoid the confusion in the the present record 
NCgl#### refers to the new systematic gen« name for the revised 
version of the Corynebacterium giutamicum genome, whereas, Cgl##fr# 
refers to the corresponding gene in the Corynebacterium giutamicum 
complete genome deposited at GenBank Accession Number 6AO0OO36. 
Method: conceptual translation. 
Location/Qualifiers 
1, .551 

/organism="Corynebacterium giutamicum ATCC 13032" 
/db_xref="taxon: 196627" 

P rotein 1..551 

/product="two~component system sensory transduction 

histidine kinase" 
/ EC_numb e r = "2 , 7.3.- " 
CDS 1 • .551 

/locus_tag- ,, NCgl0067 n 
/coded_by* ,r NC_0034 50.2:70506. .72161" 

/note-" similar to signal transduction histidine kinase 
regulating citrate/malate metabolism" 



FEATURES 

source 



PAGE IMS MOD AT PP_3:46:54PMJE_astern Standard Time] • SVR:USPT0-EFXRF-1/1 * DNIS:8729306 * CSID:703 905 2500 1 DURATION (mm-stylM' 1 



Mar-24-04 15:51 From-PILLSBURY WINTHRQP 



703-905-2500 



T-998 P. C1 1/055 F-786 



/transl table=ll 
/db_xref="GeneXD:102X092 ,, 

x msvgg5 dwkn fkevdiirfa trilviqvat valwaictg ifavlmmdqm kteaehtals 

61 xgrsvasnpq ireevaldtq tganpsaeel adgdiqavaq aanertgalf vvitdglgir 

121 lshpdeerlg egvstsfeaa mrgeetmawe tgtlgaaara kvpifspdss vpvgevsvgf 

181 erdsvysrlp mflaalalis vlgiligvgv amgmrrrwer vtlglqpeel vtlvqnqtav 

241 idgidegvla lspngtigvh neqaqsrniga gpmsgrtlke lgldlgldgv vlhgqhpenv 

301 ahngrilyld fhpvrrgdqd lgyvvtirdr tdiielserl dsvrtmthal raqrhefanr 

361 ihtatglida grvhdaaefl gdisrnggqs hpligsahln eaflssflst asisasekgv 

421 slrinsdtli lgtvkdpedv atilgnlinn aidaavagea prwieltlmd dadtlvisva 

481 dsgpgipegv dvfatatqig dsednerthg hgiglklcra larshggdvw vidrgtedga 
541 vfgvklpgvm e 



Disclaimer | Write to t h e Help De sk 
NCBI I NLM | NIH 



Jan 1?20CU 10:4(04 



PAGE 1 1/55 * RCVD AT 3124/2004 3:46:54 PM [Eastern Standard Time] * SVR:USPT0-EFXRF-1/1 * DNIS:8729306 ' CSID703 905 2500 ' DURATION (mm-ss):18-44 /l 5/04 



Mar-24-04 15:51 F rora-P I LLSBURY WINTHROP 



703-905-2500 



T-998 P. 01 2/055 F-r8S 




results of 




BLASTP 2.2.7 fJan-02-2004] 

Re feren ce; 

Alt.schul, Stephen F,, Thomas L . Madden, Alejandro A. Schaffer, 
Jinghui Zhang, Zheng Zhang, Webb Miller, and David J. Lipman (1997), 
"Gapped BLAST and PSI-BLAST: a new generation of protein database se 
programs", Nucleic Acids Res. 25:3389-3402. 

RID: 1074192799-3243 2 -13245777434 -BLASTQ4 



Query- 



(551 letters) 



Database: All non- redundant GenBanX CDS 
translations+PDB+Swissprot+PiR+PRF 

1,605,642 sequences; 528,039,549 total letters 



If you have any problems or questions with the results of this search 
please refer to the bl ast FAQ a 
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2SQ29461 Iref 
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21398877 I ref 
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ref 
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i ref 
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NP 599320.1 | 



NP 739515-11 



N P 629952 .1| 



NP 823606,11 



MP 2 44706.1 I 



NP 230440 . 1 1 



NP 823992 . 1 I 



NP 654862.11 



NP 391030.1 | 
NP 8 30722 .1 I 



NP 286346 . 1 | 



NP 843094.1 I 



NP 463169,11 



NP 4153.52.1 | 
NP 458503 ,1| 



NP 752639.ll 



15 304717 I ref INP 290758. l| 
53 6970 lqb|AAA97025.l | " ORF 



24 115306 j raflNP 70981 6 , ll 
27365978'! ref I NP" 761506. 1 I 



26250939|re£|NP 756979. ll 



two-component system sensory t, 
putative sensor kinase [Coryne. 
putative two- component sensor . 
putative two- component system - 
two - component sensor histidine. 
sensor kinase citA [Vibrio cho. 
putative two -component system . 
fiATPase_c, Histidine kinase-, _ 
similar to two- component senso. 
Two -component sensor kinase ci. 
putative sensor-type protein [. 
sensor histidine kinase [Bacil . 
sensory histidine kinase (Salm. 
putative sensor- type protein [. 
two-component sensor kinase [S. 
Sensor kinase dpiB [Sscherichi. 
putative 2 -component sensor pr. 
_f543 [Escherichia coli) 
putative 2 -component sensor pr. 
signal transduction histidine > 
Sensor protein dcuS [Escherich. 
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g-i |^7^-7Q7a7 |ref [ np 934396. i| putative sensor kinase CitA [v. . 
gi [ 21223794 I ref |np 629573 .ll putative two-component sensor .. 
ai | 273463 6 | qb 1 AAC2 B95 1_- 1 1 histidine kinase [Escherichia col i] 
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UP 625430. ll 
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NP 455202. l j 



NP 798091. 1| 



N? 782138. ll 



NP 694142.11 



two - component sensor histidine. 
Two component system histidine.. 
sensory histidine kinase ISalm. . 
putative two component system . . 
two-co— ponent sensor histidine., 
sensor kinase DpiB [Salmonella., 
putative sensor kinase CitA [v., 
sensor kinase dpiB [Clostridiu. . 

two- component sensor histidine,. 

NP 2 3 1245. lj sensor kinase citA, putative 
ZP 00098276. l| COG3290; Signal transduction.. 

two- component sensor histidine.. 
two- component sensor histidine.. 
HATPase_c, Histidine kinase-li. . 
Two -component sensor kinase yu. . 

COG3290: Signal transduction.- 
similar to two - component senso. . 
sensory box histidine kinase [.. 
two-component sensor histidine.. 
hypothetical protein predicted., 
putative sensor kinase CitA [V. . 
sensor kinase CitA [Salmonella, 
sensor kinase cita [Salmonella. 
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Signal transduction histidine 
putative transcriptional regul, 
putative sensor kinase CitA [V. 
putative integral membrane sen. 
putative two -component sensor . 
putative two -component sensor . 
putative two -component sensor . 
]^ ef I ZP 00103912-1 1 COG3290: Signal transduction. 
r eflNP 688910. ll sensor histidine kinase [Strep - 
ref INP 73 6342.1 1 Unknown [Streptococcus agalact. 



ref INP 664573 .1 



ref |NP 269264 .1 



ref |NP 607194.1 



qb[A AO6120 9 -l| putative integral membrane senso. 
reflNP 821961 .ll putative membrane protein [Str. 



r ef INP $25328.i j hypothetical protein [Streptom. 



r eflNP 9 24762. l l two- component sensor histidine . 
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IP J3 1 A Chain A, Sensory Domain Of The Membr. 
ZP 00015990. 1 1 COG2200: FOG: SAL domain [Rh. 
NP 875513 . i j Signal transduction histidine - 
jJ P 421765 . 1 1 sensory box histidine kinase/r. 
NP 486468 . 1 j two- component hybrid sensor an. 
N P 5692 0 3.1 1 pliOOSO [Listeria innocua] >gi . 
ZP 00010566.1 1 COG0642: Signal transduction. 
ZP 00071878.11 COG0642: Signal transduction. 



NP 946331 , i| sensor histidine kinase with a. 
ZP 00032387.1 | COG0784: FOG; CheY-like race. 
ZP 001 0 7475. I ) COGO704: FOG: CheY-like rece, 
NP 487640. ll two-component sensor histidine. 
NP 896846 . l] two- component sensor histidine. 



1^50632 probable histidine kinase [imported. 
NP 618292.ll sensory transduction histidine. 



NP 521504 '.l| PROBABLE TWO -COMPONENT SENS0& 
ZP 00128496 .ll COG0642: signal transduction. 
NP 792460.1 1 bacteriophytochrome, putative . 
NP 068862 , 1 | signal -transducing histidine k, 
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NP 927158. ll two- component hybrid sensor an. 
NP 562232. i]_ two - component sensor histidine. 
ZP 00126919 . 1 1 COG4251; Bacteriophytochrome . 
NP 938465. l| Putative two - component system , 
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NP B24529.ll 



bZIP histidine kinase [Fseudomon. 
Z P 00 09 5226. l j COG2202: FOG: PAS/PAC domain. 

sensor histidine kinase/respon. 
putative two -component system - 
BP 00064 851 .1 | COG2202: FOG: PAS/PAC domain. 

sensor protein kinase [Lactoco. 
two-compon*nt sensor histidine. 
two -component system, sensor p. 
COG0642: Signal transduction. 

Signal transduction. 



NP 266552.ll 



NP 923322. l l 



N P 779867.11 
ZP 00052899 .1 



ZP 00109603. 11 



COG0642 ; 



NP 736889. 1 1 putative sensor kinase [Coryne. 
ZP 00039994.1 1 CQG0642 : Signal transduction. 
2P 0 0 081977 . 1 1 COG0642: signal transduction. 

two-component system, sensor p. 
COG0642: signal transduction. 



NP 2 97 680.11 
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Alignments 



>oU 19551318 I ref I IMP 599320.ll two - component system sensory transduction histidine 
[Corynebacterium glutamicura ATCC 13 032] 
q i I 21322832 I obi I BAB97461 . 1 1 Two-component system, sensory transduction histidine 
[Corynebacterium glutamicum ATCC 13 032] 
Length = 551 

Score » 9S3 bits (2542), Expect = 0.0 

Identities = 524/S«il (95%), Positives - 524/551 (95%) 

Query; 1 MSVGGSDWI^FKEVDI IRFATRILVl QVATVALVVAI CTGIFAVLMMDQMKTEAEHTAL5 60 

MSVGGSDWiaJFKEVD 1 1 R FATRI LVI Q VATVAL WAI CTGI FAVLMMDQMKTEAEHTAL S 
Sbjct: 1 MSVGGSDWKNFKEVDI IRFAI^RILVIQVATVALVVAICTGI FAVLMMDQMKTEAEHTALS 60 

Query: 61 I GRSVASNPQI REEVAXiDTQTGANPSAEELADGDI QAVAQAANERTGAIiFWITDGLGIR 120 

IGRSVASNPQIREEVALDTQTGANPSAEELADGDIQAVAQA^ERTGALFVVITDGLGIR 
Sbjct: 61 IGRSVASNPQIREEVALDTQTGANPSAEELADGD1QAVAQAANERTGALFVVITDGLGIR 120 

Query: 121 LSHPDEERLGEQVSTSFEAAMRGEET^WETGTLGASA^AKVPIFAPDSSVPVGEVSVGF ISO 

X*SHPDEERLGEQVSTSFEAAMRG£E174AWETGTLGASARAKVPIFAPDSSVPVGEVSVGF 
SbjCt: 121 LSHPDEERLGEQVSTSFEAAMRGEETMAWETGTLGASARAKVPIFAPDSSVPVGEVSVGF 18 0 

Query; 1$1 ERD S VYSRLPMFLAAIiAL I S VLGI LIGVGVAMGMRRRWERVTLGLQPEEL VTL VQNQTAV 240 

ERDSVYSRtiPMFLAAlAIjISVXiGILIGVGVAMGMRRRMERVTLGX-QPEEriVTLVQNQTAV 
Sbjct: 181 ERDSVYSRLPMFLAAIiAXiI SVLGI I GVGVAMGMRRRWERVTLGLQPEELVTLVQNQTAV 24 0 

Query; 241 IDGIDEGVLALSPNGTIGVHNEQAQSMIGAGPKSGRTLKEXXXXXXXXXXXXHGQHPETV 3 00 

I DG I DEGVLALS PNGT I GVHNEQAQ SM I GAGPMSGRTLKE HGQHPETV 
Sbjct; 241 IDGIDEGVLALSPNGTIGVHNEQAQSMIGAGPMSGRTLKELGLDLGLDGWLHGQHPETV 3 00 

Query; 301 AHNGR I LYLDFHPVRRGDQDLG YWT X RDRTDI X ELS ERLDSVfcTMTHALRAQRHEFANR 360 

AHNGR I LYLDFHPVRRGDQDLG YWTI RDRTD 1 1 ELSERLD S VRTMTHALRAQRHEFANR 
Sbjct; 301 AHNGRILVLDFHPWRGDQDLGYVVTIRDRTDIIELSERLDSVRTMTHAljRAQRHEFANR 360 

Qu«ry: 361 IHTATGLIDAGRVHDAAEFLGDISRNGGQSHPX.IGSAHI^HXXXXXXXXXXXXJDQCEKGV 420 

IHTATGLIDAGRVHDAAEFLGDISRNGGQSHPLIGSAHLNE EKGV 
Sbjct: 3 61 IHTATGLIDAGRVflDAAEFLGDISRNGGQSHPIilGSAHLNEAFLSSFLSTASlSASEKGV 420 
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query: 421 slrinsdtlxtgtvkopedvatilgnlinnaidaavageaprwieltlmddadtlvlsva 460 

slrinsdtlilgtvkdpedvatii/snlinnaidaavageaprwiel^ 
sbjct: 421 slrinsdtl i lgtvkdpedvati lgnl innai daavageaprw i eltlmddadtlvi s va 480 

QUf:ry; 481 DSGPGIFEGTOWATATQXGDSEDNERTTiGHGIGI^ 540 

DSGPGIPEGVDVFATATQIGDSEDNERTHGHGIOLKLCRALARSHGGDVWVI0RGTEDGA 
Sb:'|Ct: 481 DSGPGXPEGVt)VFATATQIGDSEDNERTHC3HGIGLKLCRALARSHGGDVWIDRGTEDGA 540 

Query: 541 VFGVKLPGVME 551 

VFGVKLPGVME 
Sbjct: 541 VFGVKLPGVME 551 



>q i I 25029461 1 ref INF 739515. ll putative sensor kinase [Corynebacterium efficienS YS 
qil 23494750 I dbi |BAC19715 ■ 1 j putative sensor kinase [Corynebacterium eff iciens YS- 
Length « 55$ 

Score = 594 bits (1532), Expect - e-168 

Identities = 332/538 (61%), Positives 406/538 (75%) , Gaps = 5/53$ (0%) 

Query: IS 1 1 RFATR I LVI Q VATVALWAI CTGI FAVLMMDQMKTEAEHTAL S I GRSVASNPQ I REEV 7S 

I+RFATRILVIQV TVA+WA+C+ +F X- ++Q+K EAE +ALSI R VA-t-+PQ+R+EV 
SbjCt: 3 X MRFATRI LV I QVLIVAWVAVCSAVFTFLTVEQL KAEAEQ SALS I SRWAADPQVRDEV 62 

Query: 76 ALDTQTGANPSAEELADGDIQAVAQAANERTGAXiFVVITDGX.GIRLSHPDaERIiGEQVST 135 

A DT TGA P+A ELA G +Q A +A TGALF+VITDG GlRL+HPDi--«-RLG+ VST 
Sbjct: 63 ARDTFTGAEPTAAELARGPLQEFAHSAQVSTGALFIVITDGNGIRLAHPDQQRLGQWST 122 

Query: 13$ SFEAAMRGEETT^WETGTLGASARAKVPIFAPDSSVPVGSVSVGFEROSVTSRLPMFIAA 195 

F+AA+RGEET+AWETGTLG SARAKVP+FAP ++ PVG VSVGFER 5V+ RLP L 
SbjCt: 123 GFDAALRGJ5ETIAWETGTLGESARAKVPVFAPGTTTPVGGV$VGFERASVFDRLPPLLMT 182 

Query: 196 LALI SVLGILI GVGVAMGMRRRWERVTLGIjQPEELVTLVQNQTAVI DGIDEGVLALSPNG 255 

+A +Vli + + +G GVA+ MRRRWE +TLGLQPEELV L++W TAV-t- +G+ + EGVLAL P+G 
Sbjct: 183 VAAGAVTiAL I LGAGVAVVMRRRWEE ITLGLQPEELVELLKNHTAVLNGVEEGVTJUjRPDG 242 

Query: 25 6 TIGVHNEQAQSMlGAGPMSGRTLKEXXXXXXXXXXXXHGQHPETVAm^ 315 

TI VHN+QA+ + G ++GRTL E G P V+ N RILYU3 HPV 

Sbjct; 243 TIDV3INQQ.ARE1TOIEAIJV3RTLPELGMDEGIVDKLXjRGDRPGAVSLNNRILYLDSHPVT 3 02 

Query: 316 RGDQDAG Y WT I RDRTD 1 1 EI* S ERLDS VRTMTHALRAQRHE FANR I HTATGL I DAGRVHD 375 

RGDQ + LG + V+ T I RD RTD * + EL+ ERLDS VRTMT ALRAQRHEF+NRIHTATGLIDAGR HD 
SbjCt: 3 03 RGDQELGHVITIRDRTDMVELTSRLDSVRTMTQALRAQRHEFSNRIHTATGLIDAGRPHD 3 62 

Query: 376 AAEFLGDISRNGGQSHPLIGSAHLNEXXXXXXXXXXXXXXXEKGVSLRINSDTLILGTVK 435 

M PL I +GGQ HPL+G-t- L E E+GV LRJ DTLILC V 

Sbjct; 363 AAAFX.RSIGGHGGQVHPLLGAELLEEAFLSSFITTAAITASERGVGLRITDDXLILGEVD 422 

Query: 43 6 DPEDVATlLGNLimTAIDAAVAGEAPRWIELTL^DADTLVISVADSGPGIPEGVCVFAT 495 

+ ED+AT+LGNL+ MAIDAA G+ PR ++LTL+DD DTLV++VAD+GPGI VDVFA 
St>jct: 423 NAED I ATVLGNLLTNA I DAAARGDE PRRVDLTLLDDGDTLVMTVADl'G PGITGD VDVFAA 482 

Query; 496 ATQ I GDSEDNERTHGHGI GLKX CRAIiARSHGGDVWVI DRGTE DGAVFGVKLPGVM 550 

+ D D HGHG+GLKL RALARS GGOVW+IDRG + GAVFG LPGVM 
Sbjct: 483 PPWDDWTD--AI^GHGLGLKLSRAIARSLGGDVWIIDRGGQQPGSGAVFGASLPGVM 538 
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>gi [21224173 | ref |NP 623952.1 1 putative two- component sensor [Streptomyces coelicol 
17481675 |pir I [T35203 probable two -component sensor - Streptomyces coelicolor 
gi | 3 03 SB 94 ) emb I CAA18527 . 1 1 putative two- component sensor [Streptomyces coelicolor 
Length = 566 

Score - 214 bits (545) , Expect » 4e-54 

Identities * 180/538 (33%), Positives = 269/533 (50%), Gaps = 37/538 (6%) 

Quesry: 21 TRI LVI QVATVAL WAI CTG I FAVLMMDQMKTEAEHTALS I GRSVASNPQ I REEVALDTQ 80 

+++L++Q+A A V + TG+F + DQ+ +A AL+I A PQ+ +-»- 
Sb j C t : 30 SQ VLLMQLAI AAGVAVLATGX-FLAPLGDQLDDQAMRRALAr AQTTAQQPQWRDLRTTRP 8 9 

Query; fil TGAMPSAEELMGDlOAVAQAANERTGALFVVITDGLGIRLSHPOEERLGEQvSTSFEAA 140 

T A+G +Q A+ ETA +W+ D G+R SH D ER+GE VST A 

Sbjct: 90 T ANGPVQREAERWEATRAEYVVVMDRQGVRWSHTDPERIGEVVSTDPGQA 140 

Query; 141 MRGEETMAWETGTLGASARAKVFIFAPDSSVFVGEVSVGFERDSVYSRL^ 200 

+ G E M + GTLG SAR KVP+ D + VG VSVG DSV +RL + L + 
Sbjct: 141 LAGREVMEIDDGTLGRSARGKVPLRDGDGEI - VGAVSVGIAYDSVRARL I HAl PGLFAYA 199 

Query; 201 VLG I L I GVGVAMC^RRRWERVTLGLQPEEL VTL VQNQTAVI DG I DEGVLAL S PNGT I GVH 260 

+ +G + + RR +R T L + + L+ + A++ GI EGV+AL G + + 
Sbjct: 200 GGALAVGALASWIISRRVQRQTRDLAFSDIAGLLAEREAMLHGIREGVVALDRGGRVRLL 259 

Query; 261 NEQAQSMI G - AGFMSGRTLKEXXXXXXXXXXXXHGQH PETVAHNGRl L YLDFHPV- 314 

N++AQ ++G G GR+ E G+ + +A GR+ D V 

Sbjct: 26 0 tfDEAQRLLGIGGEAVGRSPDEAI/3A GRTADVLA- -GRVTGTDLLTVRGQRV 3 08 

Query: 315 RRGDQDLGYVVTJRDRTDIIELSERLDSVRTMTHALRAQRHEFANRIHTATGIjIDA 370 

R D G V T+RDRT++ +L LDS R + ALRAQ HE ANR+HT GL+ + 
Sbjct; 309 LVANRMPTDDGGAVATLRDRT^EQLGRHLDSTRGLXDALRAQDKEHANRMHTLLGLLEL 3 68 

Query: 371 GRVHDAAEFLGXJTSRNGGQSHPLIGSAHLNEXXXXXXXXXXXXXXXEKGVSLRINSDTLI 430 

DA EF+G++ + + I + + + + S+GV+LR-t-i- T + 

Sbjct; 369 EMYDDAVEF VGE WGDHRVTASQ I - TER1HDPLLAALL VGKATVAAERGVALRVSDRTRL 427 

Query: 431 LGTVKDPEOVATILGNtlNNAIDAAVAGEAPRWIELTI^ 490 

4- DP + TI+GWL++NA+DAA AG A +E+ L + + +V D+GPGI 

Sbjct: 428 PDRLVDPRGLVT I VGNLVt>NALDAA - AGTAHARVEVELRAEGRAATLTVRDTGPG I - - AA 484 

Query; 491 D VFATATQ IGDSEDNERTH - GHGI GLKL CRAIiARSHGGDVWlDRGTEDGAVFGVKLP 547 

D G S H GIGL L R LA GG + GAFVLP 

Sbjct: 485 DHRELVFAAGWSTKEPPAHRERGIGLPXiV^RLAERQGGSA-TVGEAYGGGAEFVVVLP 541 



>gi 1 29828972 [reflNP 823606. l| putative two- component system sensor kinase [Strepto 
avermitilis MA-46Q0] 

»?i I 29 6 06077 I dbi | BAC70141 . 1 1 putative two -component system sensor kinase [Streptom 
avermitilis MA-4680] 
Length = 575 

Score = 213 bits (541), Expect = le-53 

Identities = 178/538 (33%), Positives == 275/53$ (51%), Gaps = 37/538 (6%) 

Qaery: 21 TRI LVI QVATVAL WAI CTG I FAVLMMDQM KTEAEHTAL S I GRSVASNPQ I RE BVALD TQ 80 

+++L++QV+ A V + TG+F + Q+ +A AX+I + + A+ PQ1 E+ 
Sbjct: 20 SQVLLMQVSIAAGVAVLATGLFLAPLSAQLDDQAMRRALA1AQTTAAQPQIAEDF 74 

Query: 81 TGANPSAEeLADGDlQAVAQAAWERTGALFWlTDGLGIRLSKPDEERLGEQVSTSFEAA 140 
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PS G +Q A+ + +GA +W+ + G+R SH D ++G+ VST A 

Sbjct; 75 QATRPSV GGP VQTEAER 1 RKASGAE YVVVMNMDG VRWSHTD P TQ I GKWS TO PREA 130 

QUOry; 141 MRGEETMAWETGTLGASARAKVPIFAPDSSVFVGEVSVGFERDSVYSRLPM 200 

+ G++ M t GTLG SAR KVP+ D + VG V5VG E DSV +RL + + L + 
Sbjct: 131 LAGKDVMOX DNGTLGRSARGKVPLRNADDKI - VGAVS VGI E YDSVRARL I LAI PGLFAYA 189 

Query: 201 VLGI LIGVGVAMGMRRRWERVTLGLQPEELVTLVQNQTAVIIXjIDEGVLALS EW3TIGVH 560 

+ IG A + RR +R T L ++ L+ + A++ I EGV+AL G + 
Sbjct: 190 GAALAIGAVAAYLI5RRVQRQTRDLAFSDI SALLAEREAMLHSI REGVVALDRGGRVRLL 249 

Query: 261 MEQAQSMIGAGPMS -GRTLICEXXXXXXXXXXXXHGQHPETVAHNGRILVLDFHPVR- 315 

N++AQ ++G + G++L + G+ + +A GR+ D VR 

Sbjct: 250 NDEAQRLLGLDAEAIGQSLDDTLGP- - GRTTDVLA- - GRVTGTDLI/TVRGQRV 298 

Qusry: 316 « RGDQDLGYWT X RDRTD I X ELSERLD S VRTMTHALRAQRHEFANRIHTATGL IDA. 370 

D G V T+RDRT++ +L LDS R + ALRAQ HE ANR+HT GL++ 
Sbjct; 299 LVANRWPTDDGGAVATLRDRTELEQLGRELDSTRGLII^ALRAQDHEHANRWHTLLGLLEI. 358 

Query: 3 71 GRVHDAAEFLGDISRNGGQSHPLIGSAHLNEXXXXXXXXXXXXXXXEKGVSLRINSDTtl 430 

PA EF+G++ + + + + +++ E+GV+L 1+ TL+ 

Sbjct; 359 DMYDDAVEFVGEVVGDHRTTAEQV - TEKIHDPLLAALLVX3KATVAAERGVALWI SDRTLL 417 

Query: 431 LGTVKXJPEDVATI^GNLINNAIDAAVAGEAPRWIELTI^MDDADTLVISVADSGPGIPEGV 490 

+ DP + T+-J-GNL++MA+D AVAG +E+ L + T V+ V P+GPGIP V 

Sbjct: 418 FDRLI DPRGL VTWGNLVDNALD - AVAGTPHARVEVELRAEGRTTVLRVRDTGPGI P - - V 474 

Query: 491 DWATATQIGDSEDNERTHG-HGIGLJCLCRALARSHGGDVWVIDRGTSCGAVFGVKLP 547 

■t- G + HG GIGL L R LA GG V D OA F V LP 

Sbjct: 475 ERRELI FTDGWrTKKPPAHGKRCIGLSLVRRLAERQGGSARV - DEADGGGAEFTWLF 53 1 



>c ri] 15616401 lre£|NP 244706. ll two- component sensor nistidine kinase [Bacillus halo 
gi | 21362444 |sp I Q9RC53 I CITS BACH D Sensor protein cits 

c yi | 2529 8 4S4 |pir 1 1G34129 two-component sensor histidine kinase cits [imported] - B 

halodurans (strain C-125) 
g T i| SS22800 | dbj lBAA $ 394 6.l [ CITS [Bacillus halodurans] 

cii 1 10176464 I dbi I BAB07558 . j 1 two-component sensor histidine kinase [Bacillus halod 
Length = 538 

f;core = 172 bits (437) , Expect = le-41 

Identities = 144/532 (27%), Positives s 260/532 (48%), Gaps - 33/532 (6%) 

Query: 31 VALWAX CTGI FAVLMMDQ MKTEAEHTALS IGRSVASNPQI REEVALDTQTGANPS 86 

+AL++ + V + +Q ++ + ALS+ ++VA P++RE + 
Sbjct: 18 lAtLIIAMFVLLGVFUMEQYARTLEEQMGERALSVAQAVALIPELREAFS-- 67 

Query: 87 AEELADGDIQAVAQAANERTGALFWlTDGLGIRLSHPDEERIiGEQV- -STSFEAAMRGE 144 

E D IQ +A+ + TGA F+V+ + IR + HP ER+G + + + + A + GE 

Sbjct: 68 -A^RPDEIICPIAESIRVETGAEFIWGNTDLIRYAHPLPERIGQRMVGGDN^RALVHGE 126 

Query: 145 EIMAWETGTLGASARAKVPIFAPDSSVPVGEVSvGFERDSVYSRLPMFLAALALISVLGI 2 04 

++ G+LG S R KVF+F + + +G VSVGF + + + L A+ I V+ + 
Sbjct; 127 SYVSKAVGSLGPSIRGKVPVFDDNGKI-IGIVSVGFLMEDIQQVIGERLIAMWQIVWIM 185 

Query: 205 LIGVGVAMGMRRRWERVTLGLQPEELVTLVQNQTAVIDGIDEGVLALSPNGTIGVHNEQA 2 64 

++G+ + ++ TLGL+PEE+ Q * A++ I EGV+A++ G + + N+ A 

Stojct; 186 ILGLMGTWLVANTVKKATLGLEPEEIGQQFQQKEAILQSIHEGVIAVKKEGKVTLFNQAA 245 
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QUftry; 265 QSMIG AGPMSGRTLKEXXXXXXXXXXXX- -HGQHPETVAHNGR1LYLDFHPVRRGD 318 

+ + GR + + GO+ + + + P+ 

Sbjct: 246 MKYVDPEIJDKEDVLGRHVTDLV^ 305 

Query: 315 QDLGVVVTIRPRTDIlEIiSERLDSVR^^ 378 

+ +G V T RDR +1 +LSE L +V+ ALRAQ HEF-t-N+++T +G + G+-t- +A + 
Sbjct: 306 ElvXlAWrFRDRNElKKLSEELTNVKt^^ 3 65 

Quwryi 375 FLGDISRNGGQSHPLIGSAHLNEXXXXXXXXXXXXXXXEKGVSLRINSDTLILGTVKO-- 436 

F + R Q +N+ £ G+ + 1+ + +L + + + 

Sbjct; 366 F I QK- ERKI QQEWIHFFI ERWDPTVSAVLLGKI SQAQELG IDVD I DPS SQLLTPLQERQ 424 

Query: 437 PEDVAT I LGNLI NNAIDAAVA-GEAPRWI ELTLMDDADTLVI SVADSG PGI PEGVDVFAT 4 95 

E + T++GUL+ NA DA +A G + I ++ D D V D+GPGXP + + 

Sbjct: 425 QELLVTMIGNLLENAFDALLASG1ENKKIYISFTDMGDDFIFEVEDNGPGIPP--QLMES 482 

Query: 496 ATQIGDSEDNERTHGHGIGLKLCRALARSHGGDVWIDRGTSlDGAVFGViaP 547 

+ G $ E TH G GL L + GG ++ G GA F + +P 

SbjCt: 483 IFEEGFST-KEGTH-RGFGLALVICKAVHELGGAIF-LEEGELGGACFVIjTIP 531 



>qi|l56 4081o|ref iNP 230440. l | sensor kinase citA [Vibrio eholerae 01 biovar eltor 
g i 1 11277517 loir I |C822$0 sensor kinase citA VC0791 [imported] - vibrio cholerae ( 
N16961 serogroup Ol) 

gi I 9 655240 I gb I AAF93956 . 1 1 censor kinase citA [vibrio cholerae Ol biovar eltor etr 
Length =565 

Score = 167 bits (424), Expect = 4e-40 

Identities - 154/569 (27%), Positives « 255/569 (44%), Gaps = 44/569 (7%) 

Query: 1 MSVQGSDWKNFKEVD 1 I RFATRI LVI QVATVAL WAI CTGI FAVLMMDQMKTEAEHTALS 60 

M+ + -r + K. + F R+ +VAV++ + + GF + + +++ AL 
Sbjct; 1 MKISIAQFLHTKVCQTLSFQQRVGALLVAMVVIQLSLVAGFFHQTLSETLQDQJSTKAI.I 60 

Query; SI IGRSVASNPQIREEVALDTQTGANPSAEELADGDIQAVAQAANERTGALFWJTDGLGIR 120 

R +A++P + + L Q N AE + QA + A F+VI D GIR 

Sbjct: 61 QAREIATDPNL IVLIQQ- - -NRLAE VQAKIDRLQRISDANFIVIGDANGIR 10$ 

Query; 121 LSHPDEERLG - - EQ VSTS FEAAMRGEETMAWETGTLGAS ARAKVF I FAPDS S VPVGEVS V 178 

+ +HPDE+ + +G Q S A GE + + G+LG + R K I AP + +G VSV 
SbjCt: 109 IAHPDEQKIGLPMQGGDSRRALKEGEYYTSTQKGSLGWAIRGKAAIVAPSGEI-LGVVSV 167 

Query; 179 GFERDSVTSRLPMFIJ^ALALISVLGILIGVGVAMGMRRRWERVTLGLQPEELVTLVQNQT 53Q 

G+ 0+f S L ++ + +L +L+ A R ++ ++PEE+ + Q 
Sbjct: 168 GYLLDNl SSWLRVYS YPVI FTVLLLMLLSALGAWI FTRHIXQQMFNMEPEEI AMNX^NLQQ 227 

Query: 239 AVIDGIDEGVLAL5PNGTIGVHNEQAQSMIGAGP MSGRTLKEXXXXXXXXXXXXH- 293 

+ + + + EG++A+S G I N +A +++G + GR ++E 

Sbjct: 228 S ILQSVYEGI VAI SLKGE I LSVNAKALNILGIAHQPTHLI GRMVQEFI TPTCFFMGASPF 287 

Query: 294 GQHPETVAMNGRILYX.DFHPVIIRGDQDLGYVVI'IRDRTDIIEIjSERLDSVR 344 

Q E ++ NG L + P+ G Q +G+W+ R R V L+ +L +R 
Sbjct: 288 GKJLAQQNF.VSQQDELISCI&GETLVANRVPINSGQQQIGWVVSFRRRNDFNTLTSQLTQIR 347 

Query: 345 WTHALRAQRHEFANRIHTATGLIDAGRTO^ 404 

LR HEFANR+ T GLI G +A + I R + LI 

Sbjct: 348 QHNDNLRVMSHEFANRLSTIGGLIQIGAYDEAVK---TIRRETAEQQQLIDFIAQTFHPK 404 

Query: 405 XXXXXXXXXXXXEKGVSXjRINSDTLILGTVKDPE ■ D VATI LGNL I NWAl DAAVAG - 4 58 
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K + L + D L ++P+ ++A +LGNL++NA +A + 

Sbjct: 4 05 VI AGLLLGKYSRAKELGLCLE FDPLS - HLHQE PQCMT£DELAAVLGNLLDNAFEATLKNP 463 

Query: 459 EAPRWIELTLMDDADTLVISVADSGPGTPEGVDVFATATQIGDSEDKHRTHGHGICSIjKLC 518 

+ + I L L D+ LVX VAD+G GI D+ T G S N+ GHGIGL X. 
Sbjct; 454 HSNKTISLLLTDPTGAELVTEVADNGIGX--SADlAQTLFLKGVSSKNQ--EGHGIGLYIiV 519 

Query: 519 RALARSHGGDVWIDRGTBDGAVFGVKLP 547 

Q + +ID G +F + +P 

SbjCt: 520 HQFVTQAHG S X ~ L I DS AEPQGT I FSI F I P 547 



>q il2S$2935S I ref |NP 823992.ll putative two-component system sensor kinase [Strepto 
avermitilis MA-4680] 

ql 1 29606465 | dbj | BAC70527 . 1 | putative two- component system sensor kinase [Streptorn 
avermitilis MA-4680] 
Length = 565 

Score = 162 bits (409), Expect = 2e-38 

Identities = 152/537 (28%) , Positives « 248/537 £46%) , Gaps = 27/537 (5%) 

Query: 19 FATRILVIQVATVALWAICTGXFAVIiMMDQMKTEAEHTALSIGRSVASNPQIREEVALD 78 

A ++ +Q +A++VA V Q + A +++ RSVA P +R + 

Sbjct: 12 LAGQLFAMQAVL I AVLVAGYALFTYVSDRSQAEEAARRQTMAVARSVADAP S VRAAI RT - 7 0 

Query: 75 TQTGAHPSAEELADGDIQAVAQAANERTQALFWITDGLGIRLSHPDEERLGEQVSTSFE 138 

+ + PSA +Q A TG FV I + SIR -I-HP+ + +GE+ 

Sbjct: 71 SDPSAA ---LQPYALQVQRHTGVDFVTIMNPRGIRWTHPNPDLIGERFIiGHTT 12 0 

Query: 13 9 AAMRGEETI^WETGTLGASARAKVPIFAPDSSVPVGEVSVGFERDSVYSRLPMPLAAI^ 198 

A++GE TGTLG S RA PI D + tG VS G + + + + R+ + AL 

$hjct; 121 RALKGESFTOTYTGTLGPSVRAVTPI--RDGTRIIGLVSAGIKVEAITKRVQDQVTALIG 178 

Query: 19 9 I SVLG I L I GVGVAMGMRRRWE RvTLGLQPESXvTL VQNQTAVI DG I DEG VIALS PNGT X G 25B 

++ + +G + R R T G+ EL + A + + EG+L L + 

SbjCt: 179 VAAGALTLGGIGrYVINARLRRSTHGNnNAAELSHJ^ 238 

Query: 259 VHNEQAQSMIG^AGPMSGRTX-KEXXXXXXXXXXXXHGQHPETVAH- -NGRILYLDFHPVR 315 

+ N+ + ++G G + GR++ E + H R+L -f-+ PV 

SI) jet: 23 9 LTNDGGRELLGVTGDVIGRSVAELGLPAALTGALLSAEPRVDEVHLTAARVLVVW'rSPVS 2 98 

Query; 316 RGDQDLGYVVTXRDRTDIXELSERLDSVRTOTHALRAQRHEFANRIHTATGLIDAGRVHD 375 

G++ G WT+RD T++ L LDS R T ALR+Q HE ANR+HT LI-*- GR + 
Sbjct: 299 GGERR-GTVVTLRDVTELQSLMGELDSERGFTTA^ 357 

Caery: 376 AAEF-LGDISRWGGQSHPLIGSAHLWE^OOCXXXXXXXXXXXXEKGVSLRINSDTLILGTV 434 

A +F ++ + ++ + ++E E+GV L ++-*-+ + + 

Sbjct: 358 AVDFATAELELAQALTDHWSA- -VSEPVLAALLLGKAAQANERGVSLWSEE$ALDDGL 415 

Query; 435 KDP ED VAT I LGNL I NNA I DAAVAGSAP RWI ELTLMDDADTLVX S VADSGFG I PEGV 490 

P D+ TILGNLI+NA+DAA R + +T+ DA LV+ VAD+G G+ 

Sbjct: 416 LPPSLPARDLVTI LGNL IDNAVDAAQGSMRAR- VTVTVFTDA5G PAY 474 

Query: 491 DVFATATQIGDSEDMERTHGHGIGLKLCRALARSHGGDVWIDRGTEDGAVFGVKLP 547 

A -t- + + + G G+GL LR HG + V+ GA F VtLP 

Sbjct: 475 -AEAVFQRGWSTKPATASGGRGLGLALVRQAVARHEGKLTVAE-Ar?GGGAEF£VRLP 529 
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>qi I 2 1398877 |ref |np 1554862. ll HATPase_c, Histidine kinase-, DKA gyrase phytoch 
ATPase [Bacillus anthracis A2012] 
gi I 30261Q52 I ref |NF 843429 -H sensor histidine kinase [Bacillus anthracis str, Ame 
cri l 3Q254666rqblAAP24915.il sensor histidine kinase [Bacillus anthracis str_ Ames] 
Length = 529 

S<:ore = 160 bits (405), Expect = 7e-38 

Identities = 141/543 (25%), Positives = 244/543 (44%), Gaps 33/543 (6%) 

Query : 17 I RFATRILVIQVATVAL WAI CTGI FAVLMMDQMKTEAEHTALS I GRSVASNFQ I REEVA 76 

+ T+I+ + +A + W + GIF + K ■*■ E kL +S++ P I+E A 

Sbjct: 7 VSLQTKIVSLI TALILFVVLLI^GTFVYIQSVDTKRQVEOIiALQTAKSLSFMPAOCKE- - A 64 

Quc*ry: 77 LDTQTGANP S AEE LADGD I QAVAQAANERTGALF WI TDGLGI RL SHPDEERLGEQ VST - 135 

N +IQ++A+ E+ GA +V++ D G+ SH + E -+G + + 

Sbj ct : 65 FQNNEHIOJ NIQSXAEQVREQAGADYVIVEDRYGVMY$HSNSELIGTKCJNNP 115 

Query: 136 -SFEAAMRGEETMAWETGTLGASARAKVPIFAP- -DSSVPVGEVSVGFERDSVYSRLFMF 192 

+ +EA G GT + AK PI D VG V+V F + S + 

Sbjct: 116 YNYEALTFGG YYTLEGNGTS S PALMAKAP 1 1 VHNGD YDQWG WTVEFLI KG I E $N I LSR 175 

Query: 193 IJU^J^LI SVLGI LIGVGVAMGMRRRWERVTLGLQPEELVTLVQNQT^ 252 

+ L S+ +L+G+ + + R + TLGL+P E+ L + ++A+ + I EG++A+ 
Sbjct: 176 TK£IILFSI*AVLLVGIVGGILLARSIRKDTLGLEPNEIAALYRERSAILLSIKEGIXAID 235 

Query: 253 PNGTI GVHMEQAQSM I GAGPMSGRTLKEXXXXXXXXXXXXHG - QHPETVAHNGRI LYLDF 311 

NG I + N A+ M+ ++G +++ ++ + +A ++ L+ 

Sbjct; 236 RNGFITMMNTSAEEMLH VNGDYMQQH I S KVLP2FHMERVLENDQE IAFQDKVF I LNM 292 

Query; 312 HPVRRGDQDLGYVVTIRDRTDI IELSERLD S VRTTCTHALRAQRHEFANRI HTATGL I DAG 371 

P+ + +G V + RD+X++ L + VR + IiRAQ HEF N+ + +GL+ G 
Sbjct: 293 TPI LENNNTVGVVC S FRDKTELQNL VNTI S E VRKYSEDLRAQTHEF TNKLFVLSGLLQLG 352 

Query : 372 RVHDAAEFLGDISR-NGGQSHPL1GSAHLNEXXXXXXXXXXXXXXXEKGVSLRINSDTLI 430 

+A EF+ S + Q+H L H + EK + I D+ 

Sbjct: 353 HYREAIEF;rQQESNIHQ$QmiILFHQIH--DAJCVQAILLGKXGTASEKKIDFHIEGDS-A 409 

Query: 431 LGTVKDPED VA T I LGNL I NNAIDAAVAGEAPRWI ELTLMDDADTCL VI S VADSGPGI P 487 

L + D V+ TILGN+I+NA D AV+ ++ + D +VVDG GIP 

Sbjct: 410 LH^LPDHIKVSHLITILGNIID^FD-AVSEREEKWSFFVTDXGHDIVFEVTDRGIGIP 468 

Query: 4SS EGVtTVFATATQIGDSEDNERTHGHGIGLKLCRAIiARSHGGDVWVIDRGTEDGAVFGVKLP 547 

+ TQGS t + G GL ++ G+I GA+F + LP 

Sbjct: 469 - -AEKITTIFQKGFS- - -TKGNNRGYGLANVKEMVDVLEGTI -EIQNERNGGAIFTIYL3? 522 

Query: 548 GVM 550 
+ 

Sbjct: 523 KTL 525 



>gij 16080204 | re£ |NP 391030. l| similar to two -component sensor histidine kinase [Yu 
subtilis] 

■gi | 74 2 8875 |pir | |A7000$ two-component sensor histidine kinase homolog yufL - Bacil 
subtilis 





1934809 


emb 


CAB07946 


-1| 


qi 


2635648 


emb 


CAB15141 


-11 



yufL [Bacillus subtilis subsp. subtilis str. 168] 



Length = 533 
Score = 159 bits (402) , Expect = le-37 
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Identities = 133/523 (25*) , Positives = 245/S28 (46%) , Gaps - 27/528 (5%) 

Query: 33 LWAICTGIFAVLMMDQMKTEAEH^^ 32 

L + +C +- L++ A+ T + A+ Q E VA T A + + 

Sbjct: 11 LTIFVCIVVLIALLITFFTVGAQTTKRIRDOEKATALQTAEMVAEAPMTAAALESGK-KQ 69 

Query: 93 GDIQAVAQAANERTGALFWJ TDGLGIRLSHPDEERX^EQVSTSFEA-AMRGEETMAWET 151 

+ +Q+ + + TG FW+ D GIR +HPD ++G++ E+ ++G + + + 

Sbjct: 70 KELQSYTKRVQKITGTEFVWMDIWGI^ 12 9 

Query: 152 GTLGASARAKVPIFAPDSSVPVGEVSVGFERDSVYSRLPMFUWU^A^ 211 

GTLG S RA VP++A + VG V+VG ++ + LLlt-I +GV A 
Sbjct: 13 0 GTLGKSQRAFVPVYAENGK- QVGAVAVGI TVNEIDEVT SHSLRPLYFI ICVS IFVGVI GA 188 

-Query: 212 MGMRRRWERVTLGI^PEELVTLVQNQTAVIDGIDEGVIJ^ 267 

+ + R + -t- GL+P E+ TL++ ++A+ + + EG+LA+ +G I + KT +A+ + 
Sbjct: 169 VIVARTVKNIMYGLEPYEIAT^EERSAMLES 243 

Query: 268 - IGAGPMSGRTLKEXXXXXXXXKXXXHGQHP ErVAHNGRILYLDFKPVRRGDQDLGY 323 

IP+ + + P V NG L + P+ + Q +G 

Sbjct: 249 GINTNPIDQDV--DDILPKSRLKKyXETKXPLQDRDVRINGLELVFNEVPIQLKGQTVGA 30$ 

Query: 324 WT I RDRTO 1 I EL SERLD $ VRTMTHALRAQRHEFANR I HTATGL I DAGRVHDAAE FLGD I 383 

* T RD+T++ L+E+L V+ +ALRAQ HEF N++H GL+ D + + + Dl 

Sbjct: 3 07 iATFRDKTEVKHLAEQLSGVKMYiWALRAQSHEF^^ 366 

Query: 384 S-RNGGQSHPLIGSAHLNEXXXXXXXXXXXXXXXEKGVSLRINSDTLILGTVKDP ED 439 

+ + ++ +1 + E*G +L I + +1 DP +■ 

Sbjct: 367 AIQQKSETSEIIND--VKSSVIAGFLLGKQSFIREQGANLDIECMGVI-PWAADPSVIHE 423 

Query: 440 VATI LGNL 'X NNAI DAAVAGEAPRW I ELTLMDDADTL V I S VADSGPGI PEGVD VFATATQ I 499 

+ TI+GNLXMN +D AVA + I +++ L I + D+G G+ E ++ 
Sbjct: 424 L I TI I GNL INMGLD - AVADM PKKQ I TT15MRFHNS I LD I E I TDTGAGMS E EDQAKV 477 

Query: 5 00 GDSEDNERTHGHGIGLKLCRALARSHGGDVWVXDRGTEDGAVFGVKLP 547 

+ ++ GGL + +G + ++ +GF + + +P 

Sbjct: 478 FEQGYSTKGKMRGFGL YFTQQS IENLKGQM- ILTSEKNEGTTFSI RI P 524 



> qi| 30019091 1 ref |NP 830722.ll Two-component sensor kinase citS [Bacillus cereus AT 
qi 1 29894634 |qb] AA P 07923 . 1 1 Two - component sansor kinase cits [Bacillus cereus ATCC 
Length « 538 

Ccore = 158 bits (400) , Expect = 2e-37 

Identities = 141/543 (25%), Positives = 238/543 (43%), Gaps = 31/543 (5%) 



Query : 


17 


I RFATRIL VI QVATVALWAI CTGI FAVLMMDQMKTEAEHTALS I GRS VASNPQ X REEVA 


76 






+ T+I+ + + + W + GIF ■+■ K + E AL +S++ P I+S 




Sb j Ct : 


7 


VSLQTKIVSLIITLILFVVLLLAGIFVYIQSVDTKHQVEQLALQTAKSLSFMPAIKEAF- 


65 


Query; 


77 


LDTQTOANPSAEELADGDIQAVAQAANERTGALFVVITDGLGIRLSHPDEERLGEQVST- 


135 






Q + S IQ++A+ E+ GA + D 0+ SH + E +G + + 




Sbjct : 


66 


- - -QNNEHKST IQSIAEQVREQAGADYVIVEDRYGVMYSHSNSELJGTKSNNP 


IIS 


Query: 


136 


- S FEAAWRGEETMAWETGTLGASARAKVP I FAP - - D S S VPVGEVSVGFERDS VYSRLPMF 


192 






++EA G GT G + AK PI D VG V+V F + S + 




Sbjct: 


116 


YNYEALTFGGYYTLEGNGTSGPALMAKAP 1 1 VHNGDYDQ WGVVTVEFLIKGIBSNILSR 


175 


Query; 


193 


LAALALI SVLGI LIGVGVAMGMRRRWERVTLGLQ FEELVTLVQtJQTAVIDGI DEGVLALS 


2S2 
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Sbj CC : 


17$ 


Query: 


253 


SbDCt : 


236 


Query: 


313 


Strict ; 


294 


Query: 


373 


Sbjct i 


354 


Query; 


432 


Sbjct: 


411 


Query: 


439 


Sbjct: 


470 


Query: 


549 


Sbjct: 


524 



+ l S+ +L G+ + + R + TLGL+P E-«- li + I EG++A+ 



NG I + N A+ M+ + + + +A ++ 



P+ + +G V + RD+T+ + L + VR + LRAQ HEP N++ +GL+ G+ 



+A EF+ S + Q+H L H + EK + I D+ I, 



+ D V+ TXUSN+I+NA D AV+ + + + D +V V DSG GIP 



T I + + G GL + + GO + I GA+F + LP 

-EKirriFRKGF$TRC3TDRGYGLANMKEMVDLIjTCTl -EIQNEKNGGAIFTIYLPK 523 



+E 



>q_i | 15800334 



qj 1 1582991$ 



qi | 25296480 



re£ |NP 2 86346 - 1 1 putative sensor-type protein [Escherichia coli 0157: 



ref|NP 3 08685.1 1 putative sensor-type protein [Escherichia coli 0157: 



p irl [B90711 probable sensor-type protein [imported] - Escherichia col 



0157 :H7, substrain RIMO 05 09952) 
cri [252984 8 5 |pir] |f$5561 probable sensor- type protein citA [imported] - Escherichi 

(strain 0157 :K7, substrain EDL933) 
eii 1 1251351 S | gbl AAG 5 4954 . 1 1 putative sensor-type protein [Escherichia coli Ol57:H7 
cril l3360116ldbi I BAB340S1 . 1 I putative sensor-type protein [Escherichia coli G157:H 
Length » 552 

Hcore = 156 bits (395) , Expect = 9e-37 

Identities = 146/559 (26%), Positives = 246/559 (44%), Gaps = 44/559 (7%) 

KNFKEVDI IRFATRlLVIQVATVALVVAI CTGI FAVLI^DQMKTEAEHTALS IGRSVASN GS 
K F + ? RI ++ + V+A F D +> A++ + +ASN 



EV D + -fA AN+ T +WI D IRL HP + 

3 EVKTR D YKRLATI ANKLQRD TDFDYWI GDRHS IRLYHPN 112 



E++G + + + A+ +GE G++G + RAK PJF D V +G VS+G+ 



FL +A + +LGIL+ ■+- + R R +G-f+P + +-t +V+ Q A+ 



Query: 


9 


Sbjct: 


8 


Query: 


£9 


Sbjct: 


€6 


Query: 


126 


Sbjct ; 


113 


Query: 


185 


Sbjct: 


172 


Query : 


243 



+ EG++A+ P+C I N A+ M+G G+ + E 
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Sbjct: 230 SVVEGLIAVDPHGYITAINRNAI^LGLSSPGRQWLGKPIAEVVRPMFFTEQIDEKRQD 283 

Query: 299 TVAH-NGRI'LYLDFHPVRRGDQDLGYWTIRDRTDI IEL5ERLDSVRTMTHALRAQRHEF 3 57 

VA+ NG t- + + R GD LG +++ R + +1 L+ +L ++ +LR RHE 
Sbjct; 290 WANFNGLSVIANREAI RSGDDLLGAl I SFRSKDEI STLNAQLTQI KQYVESLRTLRHEH 349 

Qunry: 353 ANRIHTATGLIDAGRVHDAAEFLGDISRNGGQSHPLIGSAH--LWEXXXXXXXXXXXXKX 415 

N + T GL+ + L + LI S + 

SbjCt: 350 LNWMSTLNGLL QMKEYDRVIAMVQGESQAQQQIjI DSLREAPADRQVAGLLFGKVQRA 406 

Query: 416 XEKGVSLRI - -NSDTLILGTVKDPEDVATILGHLI3STNAII3AAV-AGEAPRWIELXLMDDA 472 

EG+ + I S L D+A I+GNL++NA +A++ + E + +EL L D+ 
Sbjct: 407 RELGLKMIIVPGSQLSQLPPGLDSTEFAAIVGNLLDNAFEASLRSDEGNKIVELFLSDEG 466 

Qu*ry: 473 DTLVISVADSGPGIPEGV- -DVFATATQIGDSEDNERTHGHGIGLKLCRALARSHGGDVW 530 

D +VI VAD G G*PE + +F EE HGIGL L + GG V 

Sbjct: 467 DDW I EVAT'QGC G VPES LRDKI F EQGVS TRAD E PGE HGIGLYLIASYVTRCGG-VI 521 

Query: S31 VIDRGTEDGAVFGVKLPGV 549 

++ G +F + +P V 

Sbjct: 522 TLEDNDPCGTLFSIYIPKV 540 



>g i I 30260717 1 ref lNP S43094.1] sensor histidine kinase [Bacillus anthracis str. Ame 
gi | 3 025408 5 |gblAAF2 4 580 . 1 1 sensor histidine kinase [Bacillus anthracis str. Ames] 
Length =* 536 

Score = 155 bits (391) , Expect * 2e-36 

Identities = 133/5*13 (24%), Positives = 256/543 {47£> , Gaps = 32/543 (5%) 

Query: 0,7 IRFATRILVIQVATVALWAXCTGIFAVLW^ 76 

+ + + A + +V+ + + +F + +■ + +■ AL + ++VA+ P+I-t-E A 

Sbjct: 8 LKLQPRITLTISALILVVLMLTSYLFYYILSETVEEQIGKRAXjHVAKTVAAIPEIKE- -A 65 

Query: 77 LDTQTGANPSAEEL^GDIQAVAQAANERTGALFVVITDGLGIRLSHPDEERXiGEQV- -S 134 

T+ NP++ IQ +A+ T A F+V+ + GIR + HP + +++GE + 

Sbjct; 66 FQTE NPAS IlQPIAERIRMDTEADFIWGNKEGIRYAtfPERDKIGEAMIGG 116 

Query: 13 5 TSFEAAMRGEETMAWETGTLGASARAKVPI FAPDS SVPVGEVSVGFERDSVYSRLPMFIA 194 

+ + G+ ++ TG+LG S R KVPI ++ + +G VSVGF D ++ + + + 
Sbjct: 117 DNKGVLLEGKSYVSKATGSItGPSLRGKVPIRNQENEI-IGWSVGFSMDDIHGAVEVYGK 175 

Query: 195 ALALISVLGILIGVGVAMGMRRRWERVTLGLQPEELVTLVQNQTAVIDG1DEGVLAX.SPN 2 54 

+ I+++G+LIGV ++ +• +R+ G++PEE+ + + VI + EG++ + N 

Sbjct: 176 RVFWITIJGLLIGVIGSIYIJIGSIKRMMFGMEPEEISSLYSEHSTVIQSVREGIIVIDQN 23 5 

Query: 255 GTIGVHNEQAQSMIGAGPMS GRTLKEXXXXXXXXXXXXHG - -QHPETVAHNGRILYL 309 

GI+N+A++ G++ GQ +G+ + 

Sbjct: 23 6 GMISLWQAAYDILALDEQRNIIGEFILDIXPNSTILDVLQTGEEQFDRQLNIKGQAVIA 2 95 

Query: 310 DFHP VRRGDQDLGY VVTI RDRTDI IELS ERI#D S VRTMTHALRAQRHSFANRIHTATGL I D 369 

+ p++ + + c V + + R ++++ +L+ L + T ALRAQ HE + N ++T +GLI 
Sbjct: 296 tfRLPIKVlOtfKOTGWSSLRLKSEIffiQL^^ 355 

Qaery: 370 AGRVHOAAEFLGDXSRNGGQSHPLIG- -SAHLNEXXXXXXXXXXXXXXXEKGVSLRINSD 427 

DA E I + + + + 

Sbjct: 356 LELYEDALEL IHKETAVYQDFVQFIMKRIQMPWLGGILIGFYNRARELKIEFMLDRE 412 

Query: 428 TLI- -LGWKDPEDVATILGI^IiIWNAIDAAVAGEA-PRWIELTLMDUADTLVISVAD$GP 484 
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+ + L + V +ILGNLI NA+A E ++++D+ +VI V DSG 
Sbjct: 413 SSLDKXSPPIESNYWSlXiGNLITNAFEAIERNEEHDKKVPMFVTDIGEEIVIEVEDSGQ 472 

Quary: 485 GIPEGVDVPATATQIGDSEDNERTHGHGIGLKLCRAIARSHGGDVWVIDRGTEDGAVFGV 544 

GX + V E +R G GL + L G + I++G GA+F + 

Sbjct; 473 G I H£>E VI TS I FYKGFSTKEGEKR GYGLAKVKELVEDLNGSI -MEKGDLGGALFII 527 

Qu*3ry: 545 KLP 547 
LP 

Sbjct: 528 ALP 530 



>o i 1 16767554 I ref |NF 463l69.l| sensory histidine kinase [Salmonella typhimurium LT2 
gi 1 16422856 I gb | AAL23128 . 1 1 sensory histidine kinase in two- component retgulatory 
DcuR [Salmonella typhi murium 
Length - 543 

Score = 154 bits (390) ( Expect = 4e-3$ 

Identities m 143/S47 (26%), Positives = 254/547 (46%), Gaps » 42/547 (7%) 

Query: 17 IRFATRXLVIQVATVAXjWAI CTGZ FAVLMMDQMKTEAEHTALS IGRSVASNPQI REEVA 76 

+ + t ++++ A + V+ + 1+ + + AL++ RS+A +P +RE + 

SbjCt: 15 MKLGTWIIjMV^VLFSVLVVVHLIYFSQISSMTR 74 

Query: 77 LDTQTGANPSAEELADGDIQAVAQAANERTG^LFWITDGLGIRLSHPDEERLGEQVS-T 13 5 

]? AE IQ +A+A ++ G LF+V4-T+ GIR SHP+ +R+G+ 

Sbjct: 75 KPPAES GIQTLAEAVSQHNGFLFIVATTMMQGIRYSHPETQRIGQPFKGD 123 

Query; 136 SFEAAMRGEETMAWETGTLGASARAKVPIFAPDSSVPVGEVSVGFERDSVYSRLPMFIAA 195 

A++G+E +A G L + R P++ + +G V++G E V ++ + 
Sbjct: 124 DILLALQGKENVAINRGPtAKALRVFTPVY-DEHHRQlGWAIGLELSmrrQQINWSRGS 182 

Query; 196 rJ^ISVLGrLIGVGVAMGl^RRWERVT^ 255 

+ + G L+G+ + + +R+ GL+P E+ XL + + A++ I EGV+A+ +G 

Sbjct: 183 1 1 WS I LFGAL VGLLGT YALVKVLKRI X*FGLE PYE I STLFEQRQAMLQS I KEGVI AVDDSG 242 

Query s 256 TIGVHNEQAQSMIGAGPMSG- RTLKEXXXXXXXXXXXXHGQHP ETVAHNGRILY 3 08 

+ + N AQ+ + + TL P E + GR+L 

SbjCt: 243 EVTL INHAAQALLD YRKTQDnARLSTL$HAWSQWD X $ EVLRDGTPRRDEE 1 1 VKGRLLL 302 

Query; 309 LDFHFVRRGDQDLGYVVTIRDRTDIIELSERLDSVRTOTI^ 36S 

+ + PVR + +G i- T RD+T++ +L +RLD + ALR + HEF N++H GL+ 

Sbjct: 303 VNTVP VRSNGE 1 1 GAI STFRPKTE VRQI^QRLDGMVNYADALRERSHEFtOMKLHVI LGLL 362 

Query; 369 DAGRVHDAAEFLGDrSRNGGQSHPLlGSAHLNEXXXXXXXXXXXXXXXEKGVSLRINSDT 42S 

+ + + N + L+ + + G SL I+SD+ 

Sbjct: 3S3 HLKSYKQLEAYIIKTANNYQEEJGlX-LGKIKSPIIAGFXiLSKITRASDFGHSLVISSDS 421 

Query: 429 LILGTVTCDPEDVATI LGNLINWAI DAAVAGEAPRW I ELTJLMDDADTLVT S VADSGP 484 

+ + ED Tt LGNLI UA++ A++ I L V+D GP 

Sbjct; 422 QLPDN- ^NNEDQVTVljITALGNLlSNALE-ALSQESGGEISVSLHYRHGWXiHCEVSriDGP 473 

Query: 465 G J - PEGVD -VFATATQIGDSEDNERTHGHGIGLKLCRALARSHGGDWVIDRGTEDGAV- 541 

GI PE +F S+ ER G+GL L + + GG VI +E G 
Sbjct: 479 G1EPERIEAIFEKGVS SKGAER GVGLALVKQQVEALGG VISVESEPGIFT 523 

Query: 542 -FGVKLP 54 7 

F V+LP 
Sbjct: 529 QFFVQLP 535 
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>g:i 11 6128602 I reflNP 415152. l| putative sensor-type protein [Escherichia coli K12] 
g: l | 2500761 1 sp I P7751 0 | DPIB ECOLX Sensor kinase dpiB (Sensor kinase citA) 
g.i I 7426878 |-pir 1 I A64796 signal-transducing histidine kinase homolog bo6l9 - Eacher 
coli (strain K-12) 

gi 1 17 78 536 I cr b|AAB4 0619 .1 1 sensor kinase CitA homolog [Escherichia coli] 

putative sensor-typo protein [Escherichia coli K12] 
Sensor kinase CitA [Escherichia coli K12] 
Sensor kinase CitA [Escherichia coli K12] 



3k 
2L 



1786837 \qh | AAC7372Q ■ 1 1 



40 6223g|dhj |BA A3 5255.l| 
SLl 4 052242! dbi IBAA3 5261. lj 
Length = 552 



Score = 153 bits (387), Expect = 7e-36 

Identities =* 145/55$ (25%), Positives ~ 245/559 (43%), Gaps = 44/559 (7%) 

Query: 9 KNFKEVD 1 1 RFATRI LVIQVATVALWAI CTGI FAVLMMDQMKTEAEHTALS I GRS VASN 63 

K F + F RI ++ + V+A F D ■+ A++ + +ASN 

Sbjct: 8 KQFAFFQRLAFPLRIFLLILVFSXFVIAALAQYFTASFEDYLT^ 67 

Query: 69 PQIREEVALDTQTGANFSAEELADGDIQAVAQAANE RTGALFWITDGLGIRLSHPD 125 

+ V D + +A AN+ T +WI D IRL HP* 

Sbjct: 68 DSVISAVKTR D YKRIATI ANKIjQRDTDFDYVVIGDRHS IRL YHPN 112 

Query: 126 EERLGEQVSTS?EAAM-RGE£TMATOTGTLGASARAKVPIFAPDSSVFV"GEVSVGFERDS 184 

E++G + + + A+ +GE G++G + RAK PIF D V +G VS+G+ 

Sbjct: 113 PEKIGYPMQ?TKQGALEKGESYFITCKGSMGr4AMRAiO , PrFDDDGKV-IGVVSIGYLVSK 171 

Query: 185 VYSRLPMFIiAALA- -LISVLGILIGVGVAMGMRRRWERVTLGLQPEELVTLVQNQTAVID 242 

+ S FL +A + +LGIL+ + -f- R JR. +G++P+++ +V+ Q A+ 
Sbjct; 172 IDSWRAEFLLPMAGVFWLLGILMLXiSWFLAAHIR- -RQMMGMEPKQIARWRQQEALFS 229 

Query: 243 GIPEGVLALSPNGTIGVHNEQAQSMIGAGFMS GRTLKEXXXXXXXXXXXXHGQHPE 29$ 

+ EG++A+ P+G I N A+ M+G G+ + E + +■ 

Sbjct: 23 0 SVYEGLIAVDPHGYITAINRWARKMLGLS5PGRQWLGKPIV2WRPADFFTEQIDEKRQD 289 

Query: 2 59 TVAH -NGRI LYLDFHPVRRGDQCI/SYVVTIRDRTr)! IELSERLDSV11TMTHALRAQRHEF 3 57 

VA+ NG + + +R GD LG + + R + +1 L+ +L ++ +LR RHE 
Sbjct: 290 WANFNGLSVI ANREAI RSGDDLLGAl I SFRSKDEI STLNAQLTQI KQYVESLRTLRHEH 349 

Query: 358 ANRIHTATGLXDAGRVHDAAEFLGDI SJOJGGQSHPLI GSAH- -LNEXXXXXXXXXXXXXX 415 

N + T GL+ ++ + Xi * LI S + 

Sbjct: 350 LNWMSTLNGLL QMKEYDRVLAMVQGESQAQQQLXDSLREAFADRQVAGLLFGKVQRA 406 

Query: 416 XEKGVSLRI--NSDTLILGTVKDPEDVATILGNLINNAIDAAV-AGEMRWIELTLMDDA 472 

E C+ + I S L D + A I+GWL++NA +A+ + + E + +EL L D + 
Sbjct: 407 RELGLKMIIVPGSQLSQLPPGLDSTEFAAIVGNLLDNAFEASLRSDEGNKIVELFLSDEG 466 

Query: 473 DTLVISVADSGPGIPEGV- -DVFATATQ1GDSEDNERTHGHGIGLKLCRAX.ARSHGGDVW 53 0 

D +VI VAD G G+PE + +F EE HGIGL L + GG V 

SbjCt: 467 DDWIEVADQGCGVPESLRDKIFEQGVSTRADEPGE HGIGLYLIASYVTRCGG-VI 521 

Query: 531 VIDRGTEDGAVFGVKLPGV 549 

+ + G +F + +P V 

Sbjct: 522 TLEDNDPCGTLFSXYIPKV 540 



^ji | 1676 2 98$ I re£ | NF 458603 .l| 

serovar Typhi] 



two -component sensor kinase [Salmonella enterics sub 
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q i I 29144473 iref INP 807815. il two- component sensor kinase [salmonella enter ica sub 
serovar Typhi Ty2] 

Qil 25298489lpirl IAH1023 two-component sensor kinase (EC 2.7.3.-) [imported] - Sal 

enterica. aubsp. enterica serovar Typhi {strain CT18) 
cr i 1 16505293 I emb I CAPO 9289 . 1 1 two-component sensor kinase [salmonella enterica subs 

serovar Typhi] 

cr i. 1 2914 0111 I frb | AAQ71675.1 1 two- component sensor kinase [Salmonella enterica subsp 
serovar Typhi Ty2] 
Length = 543 

Score = 153 bits (387) , Expect = 7e-36 

Identities - 143/547 (26*) , Positives = 254/547 (46%), Gaps = 42/547 (7%) 

Query: 17 I RFATR I LVI QVATVAL WAI CTGI FAVLMMDQMKTEAEHTAL5 X GRSVASNPQ I REEVA 76 

+ + T + + + +- A + V+ + 1+ + + AL+ + RS+A +P IRE + 

Sbjct: 15 MKLGTTVILMVSAVXjFSVTjVVTOLI 74 

Query: 77 LDTQTGANPSAEELADGDXQAVAQAANERTGALFWITDGLGIRLSHPDEERLGEQVS-T 135 

P AS IQ +++A ++ G LF+V+T+ GIR 5HP+ +R+G+ 

Sbjct; 75 KPPAES GIQPLSSAVSQHNGFLFI VVTNMQG IRYSHPETQRIGQP FKGD 123 

Query: 136 SFEAAMRGEETMA^TGTLGASARAKVFXFAP^^ 195 

A++G+E +A G L + R P++ + +G V++G E V ++ +■ 
Sbjet: 124 DILLALQGKENVAINRGFLAKALRVFTFVY-DEHHRQIGVVAIGLELSHV^ 182 

Query: 196 LALISVXGILIGVGVAMGMRRRWERVTLGLQFS^ 255 

+ + G L+G+ + + +R+ GL+P E+ TL + + A++ I EGV+A+ +G 

Sbjct: 183 1 I WS ILFGALVGLLGTYALVKVLKRI LFGLEPYE I STI*FEQRQAMLQ$ I KEGVTAVDGSG 242 

Query: 256 TIGVKNEQAQSMIGAGPMSG RTLKBXXXXXXXXXXXXHGQHP ETVAHNGRILY 308 

+ + N AQ+++ TL P E + GR+L 

Sbjct; 243 EVTLItfHAAQALLDYRCTQDDARLSTiLSHAW 3 02 

Query: 3 09 LDFHPVRRGDQDLGYWTIRDRTDIIELSERI^SVRTMTHALRAQRHEFANRIHTATGLI 36$ 

++ PVR + +G + T RD+T++ +L +RLD + ALR + HEF N++H GL+ 

SbjCC: 303 WTVPVRSNGE I IGAI STFRDKTEVRQLMQRLDGMVNYADALRSRSHEFMNKLHVJ LGLL 362 

Query: 3 69 DAGRVHDAAEFLGDJSRNGGQSHPLIGSAHLNEXXXXXXXXXXXXXXXEKGVSLRINSDT 428 

-»-+ -t- N + L+ + + G SL I + SD+ 

Sbjct; 3 63 HLKSY^QLEAYIIIO'ANNYQEEIGLL-LGKIKSPIIAGFLLSKITRASDFGHSLVISSDS 421 

Query: 429 LILGTVKDFEDVATI LGNLINNAICAAVAGEAFRWIELTLMDDADTLVISVADSGP 484 

+ + EO T+ LGNLI NA++ A++ E+ I ++L L V+D GP 

Sbjct: 422 QLPDN--NNEDQVTVtITALGNLIENALE-ALSQESGGEISVSLHYRHGWLHCEVSDDGP 478 

Query: 485 GI-PEGVD- VFATATQIGDSEDNERTHGH<SIGLKLCRALARSHGGDVWVIDRGTEDGAV- 541 

GI PE ++ +F S+ £R G+GL L + + GG VI +E G 
Sbjct: 479 GIEFERIEAIFEKGVS SKGAER GVGLALVKQQVEALGG VISVESEPGlFT 528 

Query: 542 -FGVKLP 547 

F V+LP 
Sbjct; 529 QFFVQLP 53 5 



>Si (26246600 
3l | 2 6106993 



reflNP 752639.ll 



<7b|AAM791$3 .ll 



Sensor kinase dpiB [Escherichia coli CFT073] 
Sensor kinase dpiB [Escherichia coli CFT073] 



Length « 572 
Score = 153 bits (386), Expect = 9e-36 
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Identities = 145/556 (2$%), Positives = 242/556 (45%), Gaps - 38/556 (6%) 

QUUry; 9 KNFKEVD I IRFATRI LVIQVATVALWAI GTGI FAVLMMDQMKTEAEHTAX.S IGRSVASN 68 

K F + F RI ++ + V+A F D + A+ + + +ASN 

Sbjct: 28 KQFAFFQRLAFPLR.I FLL I LVFS I FVI AALAQ YfTASFEDYLTLHVRDMAMNQAKI IASN 87 

QU<*ry: 69 PQIREEVALDTQTGANPSAEEL^GDIQAVAQAANERTOALFVVITDGLGIRLSHPDESR 128 

XV + LA +A T +WI D IRL HP+ E+ 

Sbjct; 88 DSIISAVK TRDYKRLA TIADKLQRDTDFDYWIGDRHSIRLYHPNPEK 135 

Query: 129 LGEQVSTSFEAAM-RGEETTCAVreTGTLGASA^ 187 

+G + + A+ +GE + RAK PIP D V +G VS+G+ + S 

Sbjct: 136 IGYPMQFTKPGALBKGESYFXTGKX3SIGMAMRAKTPIFDDDGKV-IGVVSIGYLVSKIDS 194 

Query: 188 RLPMFLAALA- -LISVLGILIGVGVAMGMRRRWERVTLGLQPEELVT^VQNQTAVIDGID 245 

FL +A + +-LGIL+ + + R R +G++P+++ +V+ Q A+ + 
Sbjct: 195 WRAEFLLPMAGVFVVLLGILMLLSWFL/^AHI R - - RQMMGMEPKQIARWRQQEALFSSVY 252 

Query; 245 EGVLALSPNGTIGVHNEQAQSMIGAGFMS GRTL KEXXXXXXXXXXXXHGQH PETVA 301 

EG++A+ P+G 1 N A+ M+G G+ + E + + VA 

Sbjct: 2 53 SGLIAVDPHGyiTAINRNAHKMLGLSSPGRQWLGKPIAEWRPADFFTEQIDEKRQDWA 312 

Query; 302 H-NGRILYLDFHPVRRGDQDLGYVVTIRDRTDIIELS 360 

■+■ NG + + +R GD LG + + + R + +1 L+ +L ++ +LR RHE M 

Sbjct: 313 NFNGLSVIJU^EAIRSGDDLI^AlISFRSKDElS^LNAQLTQIKQYVaSLRTLRHEHLNW 372 

Query: 361 IHTATGL IDAGRVHDAAEPLGDI SRNGGQSHPLIGSAH- - LNTEXXXXXXXXXXXXXXXEK 418 

+ T GL+ LIS + E 

Sbjct: 373 MSXLNGLL QMKEYDRVLAMVQGESQAQQQLIDSLREAFADRQVAGLLFGKVQRAREL 429 

Query: 419 GVSLRI - -NSDTLILGTVKDPEDVATILGWLINNAIDAAV-AGEAPRWIELTLMDDADTL 475 

G+ + I S L D + A I+GNL++NA +A++ + E + +EL L D+ P + 
Sbjct: 430 GLKMVIVPGSQ^SQLPPGLDSTEFAAIVGNLLDNAFEASLRSDEGNKSVELFLSDEGDDV 489 

Query: 476 VISVAMGPGIPEGV- -DVFATATQIGDSEDNERTHGHGIGLKLCRAI4ARSHGGDVWIO 533 

VI VAD G G+PE + +F EE HGIGL L + GG V ++ 

Sbjct: 490 VIEVADQGCGVPESLRDKIFEQGVSTRADEPGE HGl GL YL I AS YVTRCGG - VI TLB 544 

Query 1 534 RGT&DGAVFGVKLPGV 549 

G +F + +P V 
SbjCt: 545 DNDFCGTLFSIYlfKV 560 



> gi 1 15804717 I ref I NP 290758 . 1) putative 2 -component sensor protein [Escherichia col 
EDL933] 

c jl 1 15834361 Iref |NP 313134. lj DcuS; two -component sensor protein [Escherichia coli 
grj 1 1613195 1 1 ref |NP 4iQS49.l l putative 2 -component sensor protein [Escherichia col 
c ?i 12506733 j &0 1 P39272 '1 DCXJS ECOLI Sensor protein dCUS 

gi I 7428874 luirl IP65222 hypothetical 60.6 protein in dcub-lysu intergenic regie 

Escherichia coli (strain K-12) 
^i l252984811pirl IC91267 two -component sensor protein DcuS ECs5107 [imported] - Es 

coli (strain Q1S7:H7, substrain RIMD 0509952} 
■?i 125298486 Ipirl |H86107 probable 2 -component sensor protein yjcLH [imported] - Esc 

coli (strain 01S7:H7, substrain EDL933) 
pri 1 17 9056 7 |gb|AAC7 7 0 86 -1 1 putative 2 -component sensor protein [Escherichia coli K 
■3i 1 12 519101 1 o;b I AAG59324 . 1 1 putative 2 - component sensor protein [Escherichia coli 

EDL933] 

gi 1 1336458 4 I dbi IBAB3 853 0 . 1 1 two -component sensor protein DcuS [Escherichia coli 0 
Length ~ 543 
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Score = 152 bits (384) , Eixpect = 2e-35 

Identities = 133/529 (25%), Positives = 242/529 (45%), Gaps ~ 37/529 (6%) 

Query: 17 I RFATRI L VI QVATVALWAJ C TGI FAVLMMDQMKTEAEHTALS I GRS VASN PQ I RE EVA 76 

++ +T ++++ A+V++ 1+ +D+ + AL++ R++A +P+IR+ + 

Sbjct; 15 MKLSTTVILMVSAVLFSVLLVVHLXYFSQIS 74 

Qu*ry: 77 LDTQTGANPSAEELADGDIQAVAQAANERTGALFWirDGLGIRL5HPDEERLGEQV$-T 13 5 

Q + IQA+A+A +R LF+V+TD +R SHP+ +R+G+ 

Sbjct: 75 KKPQ ESGIOAIAEAVRKRNDLLFIWTDMQSLRYSHPEAQRIGQPFKGD 123 

Query: 136 S FEAAMRGEETMAWETGTLGASARAKVPI FAPD SS VPVGEVSVGFERDSVYSRLPMFLAA 195 

A+ GEE +A G L + R PI + ++ +G V++G E V ++ + 
Sbjct: 124 DlLKALNGES^AimGFLAQALRVFTPlY-DENHKQIGWAIGLELSRVTQQINDSRWS 182 

Query.- 196 LALI S VLGI L I GVGVAMGMRRRWE RVTLGLQ PEELVTLVQNQTAVJ DG I DEGVLALS PVG 255 

+ + G+L+G+ + + + + + GL+P E+ TL + + A+ + I EGV+A+ G 

Sbjct: 183 XIWSVLFGMLVGLIGTCILVTC^KKILFGLEFYEI^ 242 

Query: 256 TIGVHNEQAQSMIGAGPMSG RTLKEXXXXXXXXXXXXHGQHP ETVAHWGRILY 3 08 

+ + N+ AQ + + TL P E + R+L 

Sbjct: 243 EVTLINDAAQEIiLNYRKSQDDEKLSTliSHSWSQVVDVSEVLRDGTPRRDEEITIKDRLLL 3 02 

Query: 3 09 LDFHPVRRGDQDLG YVVTIRDRTDI I ELSERLDSVRTMTHALRAQRHEFANRI HTATGLI 3 68 

++ PVR +G + T RD+T++ +L +RLD + ALR + HEF N++H GJ> 

Sbjct; 303 INTVPVRSNGVI IGAISTFRDKTEVRKXMQRLDGLVNyADALRERSHEFMNKLHVILGLL 362 

Query: 369 DAGRVHDAAEFLGDISRWGGQSHPLIGS - -AHLNEXXXXXXXXXXXXXXXEKGVSLRINS 426 

+++ + N + IGS + + G +I» +NS 

Sbjct; 363 HLKS YKQLSDV I LKTANNYQEE IGSLLGKIKSPVIAGFLXSKINRATDLGHTLIJINS 419 

Ql;©ry: 427 DTtI --LGTVKDFEDVATILGKLINl^IDAAVAGEAPRWrELTLMDDAUTLVISVADSGP 484 

++ + G+ + T LGNLI A+ E I +TL L V D GP 

Sbjct: 420 ESQtPDSGSEIX3VATX-lTTLGNLIENALE-ALGPEPGGEISVTLHYRHGWLHCEVNDDGP 478 

Query: 485 GI-PEGVD-VFATATQIGDSEDNERTHGHGXGLKLGRALARSHGGDWV 531 

GI P+ +D +F SE G+GL L + + GG + V 

Sbjct: 479 GIAPDKIDHIFDKGVSTKGSE - - RGVGLALVKQQVENLGGS I AV 520 



>ni | 536970 I qb I A AA97025 . 1 1 ORF_f543 [Escherichia coli] 
Length = 543 

Score = 152 bits (384), Expect - 2e-35 

Identities * 133/529 (25%), Positives - 242/529 (45%), Gaps = 37/529 (6%) 

Query: 17 I RFATRI LVIQVATVALWAI CTGI FAVLMMDQMKTEAEHTALS IGRS VASNPQ IREBVA 76 

+ + +T + +++ A+V++ 1+ +D + + AL++ R++A +P+IR+ + 
SbjCC: 15 M^STTVILMVSAVLFSVLLVVHLIYFSQISDOT^ 74 

Query: 77 LDTQTGANPSAEEIiADGDIQAVAQAANERTGALFWXTDGLGIRLSHPDEERLGEQVS - T 135 

Q + IQA+A+A -+R LF+V+TD +R SHP+ +R+G+ 

Sbjct: 75 KKPQ - -ESGIQAIAEAVRKRNDLtFIWTDMQSLRYSHPEAQRIGQPFKGD 123 

Query: 136 SFEAAMRGEETMAWETGTLGASARAKVPlFAPDSSVpvGEVSVGFERDSVySRLPMFLAA 195 

A+ GEE +A G L + R PI+ ++ +Q V++G E V ++ + 
Sbjct: 124 DILKAIiMGEENVAINRGFLAQALRVFTPlY-DENHKQIGWAIGLELSRVTQQINDSRWS 182 
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+ G+L+G+ + + +++ GL+P E+ TL + + A++ I EGV+A+ 



rlGVHNEQAQSMIGAGPMSG RTLKEXXXXXXXXXXXXHGQHP - - -ETVAHNGRlXiY 3 08 

+ + N+ AQ ++ TL p E + R+L 



+ + PVR + T RD+T++ +L +RLD + ALR + HEP M++H GL+ 



-t- N + XGS + + G +L +NS 



+ T LGKLI NA++ A+ E I -+TL L V D GP 



GI P+ +D +P SE G+GL L + + GG + V 

GIAPDKIDHI FDKGVSTKGSB - RCVGLALVKQQVENLGGSIAV 520 



Query: 


196 


Sb;i ct = 


183 


Query: 


256 


Sbjct ; 


243 


Query: 


309 


Sbjct : 


303 


Query ; 


369 


Sbjct : 


363 


Query; 


42? 


Sbjct: 


420 


Query r 


485 


Sbjct : 


479 



>gi 1 24115306 iref >NP 709816-11 putative 2 -component sensor protein '[Shigella flexne 
gi I 300 64694 | re£ |NP 83556 5 .11 putative 2 -component sensor protein [Shigella flexne 
2457T] 



q i I2855S0 S6 
Cfi 124054605 



qi 1 30042954 



splP59;341|DCUS ShIFL Sensor protein acuS 



qb|AAN45523 ,1 1 putative 2 -component sensor protein [Shigella flexneri 



qb|AAP18676.l| putative 2 -component sensor protein [Shigella flexneri 



2457T] 
Length = 543 

ilcore = 152 bits (383), Expect - 2e-35 

Identities - 133/529 (25%), Positives * 242/529 (45%), Gaps a 37/529 (6%) 

Query: 17 I RFATRI L V I QVATVAL WAT CTG I FAVX-MMDQMKTEAEHTALS I GRS VASNPQ I RE EVA 76 

+ + +T + +++ A+V++ 1+ + D + + AL+ + R-h-cA +P+XR+ + 
Sbjct; 15 MKLSTTVI LMVS AVXjFS VLLVVHL1 YFSQI SD>3TRDGLANKALAVARTI*AD S PE I R.QGLQ 74 

Query: 77 LDTQTGANPSAEELMGDJQAVAQAANERTGALFVVITDGLGIRLSHPDEEHLGEQVS-T 13S 

Q + IQA+A+A +R LF+V+TD +R SHP+ +R+G+ 

Sbjct: 75 KKPQ ESGI QA I AEAVRKRNDLLFI WTDMQSLRYSHPEAQR I GQ P FKGD 123 

Query: 136 SFEAAMRGEETMAWETGTtGASARAKVPXFAPDSSVPVGEVSVGFERDSVYSRLPMFLAA 195 

A+ GEE +A G L + R PX+ +G V++G E V + 

Sbjct: 124 DILNALNGEENVAXNRGFLAQALRVFTPIY-DEMHKQIGVVAIGLELSRVTQQINDSRWS 182 

Query: 196 LALISVIjGILIGVGVAMGMRRRMERVTLGLQPEELVTLVQNQTAVIDGIDEGVXlALSPNG 255 

+ + G+L+G+ +■ + +++ GL+P E+ TL + + A++ I EGV+A+ G 

Sbjct: 18 3 IIWSVLFGMLVGLIGTCILVKVLKKILFGLEPYEISTLFEQRQAMLQSXKEGWAVDDRG 242 

Query: 256 T I GVHNEQAQSM I GAG PMSG RTLKEXXXXXXXXXXXXHGQHP - - -ETVAHNGRILY 308 

+ + N+ AQ ++ TL P E + R+L 

Sbjct: 243 EVTLINDAAQELLNYRKSQDDEKLSTLSHSWSQVV^ 302 

Q^ery: 309 IX>FHPVTtt:GDQDLGYWTIRCRTDIIELSERLDSV^^ 368 
+ + PVR +G + T RD+T++ +RX-D + ALR + HEF N++H GL+ 
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Sbjct: 303 INWPVKSNGVIIGAISTFRDKTEVRKIiM^ 362 

QU$ry: 369 DAGRVHCAAEFLGDISRKGGQSHPLIGS- -AHLNEXXXXXXXXXXXXXXXEKGVSLRINS 426 

4 + + + N + IGS t + G +h +NS 

Sbjct: 3 63 HLKSYKQLEDYILKTANNYQEE- - - IGSLLGKIKSPVIAGFLISKINRATOLGHTLILNS 419 

Query: 427 DTLI--LG^7VKDPEDVATlLGNLINNAri^VAGEAPRWIELTLMDnADTLVISVAOSGP 484 

++ + G+ + T LGNLI NA++ A+ E I +TL L V D GP 

Sbjct: 420 ESQXjPDSGSEDQVATLITTLGNXiIENALE-Al*GPEPGGEISVTIiHYRHGV^HCEVNDDGP 478 

Query: 485 GI -PEGVD-VFATATQlGDSEDNERTHGHGIGLKLCRALARSHGGDVWV 531 

GI P+ +D +F SE G+GL L + + GG + V 

Sbjct: 47 9 GIAPDK1DHIFDKGVSTKGSB RGVGLALVKQQVENLCGSIAV 520 



>qi I 273S5978 Iref |NF 761506 . 1 1 Signal transduction histidine kinase reflating citr 
metabolism [Vibrio vulnificus CMCP6] 
qi I 27362178 I gb I AA011033 . 1 1 Signal transduction histidine kinase regulating citrat 
metabolism [Vibrio vulnificus CMCP6] 
Length =539 

Score = 151 bits (381), Expect - 4e-35 

Identities = 146/5.33 (27*), Positives * 238/533 (44%), Gaps = 41/523 (7%) 

Query; 17 IRFATRILVIQVAT- -VAX.WAICTGIFAVLMMDQMECTEAEHTALSIGRSVASNPQIREE 74 

X F R+LVI + + L+ + + G FA L Q + E AL + R +A+ + + E 
Sbjct: S I SFRICRMLVIMTLSGL I ELLILVAAG^ FAYLKYSQ -EQEMGQKALGVARFLATSTTVIEL 63 

Query; 75 VALDTQTGAUPSAEELADGDIQAVAQAANERTGALFWITDGLGIRX.SHPDEERLGEQV- 133 

+ E D Q + + GA F+V+ D GIRL HP +ERLG + 

SI) jet: 64 J ENRDDVTYQQKFRELTQALGAAFXWGDREGIRLIHPVDE^LGLPMR 111 

Query: 134 -STSFEAAMRGEETMAWETGTLGASAIUIKVPIFAPDSSVPVGEVSVGFERDSVVSRLPMF 192 

+ A GE ++ G+LG S R K +F V +G VSVG+ D + R+ F 

Sbjct: 112 GGDNARALEEGEAYISTARGSLGYSVRGKAAVFMSAGEV-IGWSVGYLLDRLQDRIEPF 170 

Query: 193 XJVALAL I S VLG I L I GVGVAMGMRRRWERVTLGLQ PEELVTLVQNQTAVI DG I D EG VTJVLS 252 

L +++L + V+ R+++R LG +PEE+ L +1 EGVL++ 

Sbjct; 171 AWFLIAMTLLVVAANALVSNYASRKFQRAlLGFEPEEIGRljYGELDVTMSTIKEGVLSID 23 0 

Query: 253 PNGTIGVHNEQAQSMIGAGPMS- -GRTLKEXXXXXXXXXXXXHGQ- -HPETVAHNGRILY 30ft 

+G + N A ++G P +L+ GQH+N + L 

SbjCt: 231 S SGVLRS INRS AAQILGLDPAQ VLNKPL SDAIjPASDLYRVLETGQEDHD I ELYLNQKRL I 290 

Query: 3 09 LDFHPVRRGDQDLGYVVTrRBRTDIIELSERLDSVRrMTHALRAQRHEFANRIHTATGLI 368 

+ PV + +G V + R R +1 EL+E-t-L + LR+Q HE N+++T 

Sbjct: 291 ANRS PVYVEGK I VGAVS S FRLROEI S ELTEQLSQTKEYADLLRSQTHEHRNKLNT I SGLV 350 

Query; 369 DAGRVHDAAEFLGD I 5RNGGQSHPL IGSAH - - LNEXXXXXXXXXXXXXXXEKGVSLRI NS 426 

G+++G+ LI ++ EG+L+ 

SJDjCt: 351 QMGELDAVQQLIG---QETAHYQGLIEFLRDTIKDPLVAGMLLGKTERARELGLELWEE 407 

Query: 427 DTtI • -LGTVKDPEDVATILGNLINNAIDA AVAGE -AFRWIELTLMDDADTLV 476 

+ L +PED+ TILGNLI+NA DA A+A E + R IE+ + + D + + 

SbjCt: 4 08 GARL5PLSAWLNPEDITTILGNLIDNAFX)ATMSAIAQEGNFARSRRTIEVSIS3DYGTEVI 467 

Query: 477 ISVADSGPGIPEGVDVFATATQIGDSEDNERTHGHGIGLKLCRALARSHGGDV 529 

+ V D G G+F + P+T + ++ T G*GL L LA + G + 

Sbjct; 463 LEVQDQGCGLPKQ FSTCQLLEKGISSKATSTRGVGLYLVNQLAARYCGSI 517 
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>gL_l 26250g39 



3. IJ 23558085 



q i 1263.11371 



reflNP 756973.1| Sensor protein dcuS [Escherichia coli CFT073] 



sp|P5934_0 |DCUS ECOL6 Sensor protein dCUS 



q b|AANB3553.ll Sensor protein dcuS [Escherichia coli CFT073] 



Length = 543 
Score - 151 bits (381) , Expect * 4e-35 

I-ientities = 133/52$ (25%), Positives * 241/529 (45%), Gaps = 37/529 (6*) 

Query: 17 I RPATR T LV I QVATVAL WAI CTGI FA vTjMM£)QMKTEAEHTALS I GRS VASNPQ I REE VA 76 

++ +T +++ + A+V++ 1+ +D+ + AL++ R++A +P+IR+ + 
Sbjct: 15 MKLSTTVI XjMVSAVXjFS VLLWHL I VFSQ I SDMTRDGLANKALAVARTIiADS PE J RQGLQ 74 

Query: 77 LDTQTGANPSAEEIiADGDIQAVAQAANERTGALFVVITDGLGIRLSHPDBERLGEQVS-T 135 

Q + IQA+A+A +R LF+V+TD +R SHP+ +R+G+ 

Sbjct: 75 KKPQ ESGIQAIAEAVRKRNDLLFIWTDMHSLRySHPEAQRIGQ^FKGD 123 

Query: 135 SFEAAMRGEETMAVraTGTIX5ASARAKVPIFAPDSSVPVGEVSVGFERD$VVSRLPMFLAA 195 

A+ GEE *A G L + R PX+ + + +G V++G E V + + + 
Sbjct: 124 D I LKALNGEENVAINRGFLAQALRVFTP I Y - DENHKQI GWAlGI*ELSRVTQQINt)SRWS 182 

Query: l&fi LAL I SVLG I L I GVGVAMGMRRRWER VTLGLQFEEL VI'XjVQNQTAVI DG I DEG VLAL S PNG 255 

+ + G+L+G+ + ttt GL+P E+ TL + + A++ I EGV+A+ G 

Sbjct! 183 IlWSVLFGMLVGLIGTCILVNVT.KKILFGLEPYEISTLFEQRQWyiLQSIKEGVVAVDDRG 242 

Query; 256 T I GVHNEQAQSMI GAGPMS G RTLKEXXXXXXXXXXXXHGQHP ETVAHNGRILY 3 03 

+ + W+ AQ ++ TL P E + R+L 

Sbjct: 243 EVTLINDAAQELLNYRKSQDDEKLSTLSHSWSQVVDVSEVLRDGTPRRDEEITIPODRLLL 3 02 

Query; 309 LDFHPVRRGDQDLGYWTIRDRTDI IELSERLDSVRTMTHALRAQRHEFANRIHTATGLI 368 

+ + PVR -t-G +■ RD+T++ +L +RLD + ALR + HEF W++H GL+ 

Sbjct: 3 03 INWPVRSNGVIIGAISTFRDKTEVRKLMQRLDGLVNYADALRERSHEFMNKLHVILGLL 362 

Query: 369 DAGRVHDAAEFLGDISRNGGQSHPLIGS- -AHLNEXXXXXXXXXXXXXXXEKGVSLRINS 426 

+ + + + N + IGS + + G +X. +NS 

Sbjct; 363 HLKSYKQLEDYILKTANNYQEE 1 GSLLGKI KS PVI AGFLI $ KINRATDLGHTL I LNS 419 

Query: 427 DTLI--LGTVKDPEDVATILGNLIKNAIDAAVAGEAPRWIELTLMDDADTLVISVADSGP 434 

+t + G+ + T LGNLI NA++ A+ E I +TL L V D GP 

Sbjct; 420 ES QLPDS GSEDQ VATL I TTLGNL I ENALE - ALG PEPGGE I S VTLH YRHGWLHCE VNDDGF 478 

Query: 485 GI - PEGVD-VFATATQIGDSEDNER^GHGIGLKLCRALARSHGGDVWV 531 

GI P+ +D +F . SE G+GL L + + GG •+ V 

Sbjct: 479 GIAPDKIDHIFDKGVSTKGSE ■» - -RGVGLALVKQQVENLGGSIAV $20 



>ori I 37679787 | ref I NP $34396. l| putative sensor kinase CitA [Vibrio vulnificus YJ016 
qi | 3 719853 2 1 flbj 1BAC943 6 7 . 1 1 putative sensor kinase CitA [Vibrio vulnificus YJ016] 
Length = 539 

Score - 150 bits (380) , Expect = 5e-35 

Identities = 147/533 (27%), Positive* = 239/533 (44*), Gaps = 41/533 {7%) 

Query: 17 1 RFATR I LVI QVAT - - VALWA I CTG I FAVTjMMDQMKTEAEHTALS I GRS VASNPQ I REE 74 

I F R+LVI ■+■ + L++ +GFAL Q + E AL -t-R +A++ + E 
SOjct: 6 I SFRKRMLV1MTLS GL I ELLI L VAAG - FAYLKYSQ - EQEMGQKALG VARFLATSTTVI EL 63 
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Query: 75 VALPTQTGANPSAEELADODIQAVAQAANHRTGALFWITDGLGIRLSHPDSERLOEQV- 133 

+ EL QA+ + A P+V+ P GIRL HP +ERLG + 

SbjCt: 64 IENRDNVTYQQKFRELT QALSAA F I WGDREG IRL I HP VDBRLGL PMR HI 

Query: 134 -ST5F£AAMRGEETMAWETGTLGA£ARAKW^ 192 

+ A GE -f-+ G+LG S R K +F V +G VSVG+ D + R+ F 

SbjCt: 112 GGDNARALEEGEAYISTARGSLGYSVRGKAAVFNSAjGEV-IGWSVGYLLDRLQDRIEPF 170 

Query: 193 LAALAL I SVLGI L IGVGVAMGMRRRWERVTLGLQPEELVTLVQNQTAVIDGIDEGVLALS 252 

L + V+ R+++R LG + PEE+ L +1 EGVL++ 

Sbjct: 171 AWFLITMTLLWAANALVSNYASRKPQRAILGFEPEEIGRLYGELDVTMSTIKEGVLSID 230 

Query: 253 PNGTIGVHNEQAQSMIGAGPMS - -GRTLKEXXXXXXXXXXXXHGQ- -HPETVAHNGRILY 3 00 

+G + N A ++G P +L+ GQH+N + L 

Sbjct: 231 SSGVLRSI1JRSAAQILGLDPAQVLNKPLSDALPASDLYRVLETGQEDHDIELYLNQKRLI 290 

Quex-y: 309 LCPHPVRRGDQD3^GYWTTRDRTD I IELSERLDSVRTMTHALRAQRHEFANRIHTATGXj I 368 

+ PV + +G V + R R +r EL+E+L + LR+Q HE N+++T +GL+ 

SbjCt: 291 ANRSPVYVEGKIVGAVSSFRLRDEISELTEQLSQTKEY 350 

Query: 369 DAGRVHtlAAEFLGD I SRNGGQSHPL I GSAH- - LNEXXXXXXXXXXXXXXXEKGVSLRINS 426 

G+++G+ LI + + EG+L+ 

Sbjct: 351 QMGELDAVQQLIG---QETAHYQGLIEe , LRDTIKDPLVAGMLLGKTERARELGLELWEE 4 07 

Query: 427 DTLI - -LGTVKDPEDVATILGWLINNAIDA AVAGE APRWIELTLMDDADTLV 4 76 

+ L +FED+ TILGNLI+WA HA A+A E + R D ++ 

Sbjct t 408 GARLEPLSAWLNPEDITTILGNLIDNAFDATMSAIAQEGNFARSRRTIEVSISDYGTEVI 467 

Query: 477 ISVADSGPGIPEGVDVFATATQIGDSEDNERTHGHGIGLKLCRALARSHGGDV 529 

+ V D G G+P+ F+T -t ++ T G+GL L LA +GG + 

SbjCt: 4 68 LEVQDQGCGLPKQ FSTEQLLEKGISSKATSTRGVGLYLVNQLAARYGGSI 517 



> qi | 21223794 | ref |NF 629573.ll putative two -component sensor kinase [Streptomyces c 
A3 (2)] 

gi 1 S 941377 1 emb I CAB7241I , 1 1 putative two - component sensor kinase [Streptomyces coe 
A3 (2) 3 
Length - 552 

Score = 149 bits (376), Expect = le-34 

Identities = 150/543 (27%), Positives a 239/543 (44i) , Gaps = 35/543 (6%) 

Query: 19 FATR I L V I QVATVALWA I CTG I FAVLMMDQMKTEAEHTALS IGRSVASNPQ I REEVALD 78 

A ++ +Q +A+W + Q + A A ++ * ++A + P + E + 

Sbjct: 11 LAGQLFAMQAVLIAVVVVGYALFSYTSDRGQAEEAAGRQARAVSLAIAESPSVAEAIRTP 70 

Query: 79 TQTGANPSAEELADGDIQAVAQAANERTGALFWITDGLGIRLSHPDEERLGEQVSTSFE 13 8 

T +Q A T FV I + G*R +HP+ +G E 

Sbjct; 71 DPTAL-- LQPYAVRVMRDTDVDFVTTMNPEGIRWTHPEPTEIGHLFQGHIE 119 

Query: 139 AAMRGEE1TCAWETGTLGASARAKVPIFAPDSSVY 193 

A RG+ TGTLG SRAPI D VGVSG + + +R £ AL+ 

Sbjct: 120 RAQRGQTFTETYTGTLGP5 VRAVTP I V - - DDGR I VGLVS AG I KVEE I S KRAQEQLTALSG 177 

Query: 199 ISVLGILIGVGVAMGMRRRWERVTLGLQPEELVTLVQWQTAVIDGIDEGVLALSPMGTIG 258 

+ + + L+G + R R T G+ -t-EL + A + + EG+L L + 

Sbjct: 178 VAAGALLLGAVGTWINARLRRHTHGMNADELSRMHDYHQAALHAVREGLLMLDGQTOVA 23 7 

Query: 259 VHNEQAQSMIGA-GFMSGRTLKEXXXXXXXXXXXXHGQHPETVAHNG--RILYXDFHPVR 315 
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+ N+ + + +G G t- G ++ + + H R+L ++ PV 

Sbjct:: 238 LINIX^RELLGVRGDWGASVAELGLPSQL^GALLASEPRV^ 297 

Query: 31S RGDQDLGYVVTIRDRTDIXELSERLDSVRTMTHALRAQRHEFANRIHTATGLIDAGRVHD 375 

G++ G WT+RD T++ L+ L+S R T ALR+Q HE ANR+HT LI+ GR + 
Sbjct: 298 GGERR-GTV\rrLRDVTELQSLTGELNSKRGFTQALRSQAHEAANRLHTVVSLIELGRAEE 356 

Query; 37$ AAEF-LGDISRNGGQSHPLIGSAHLNEXXXXXXXXXXXXXXXEKGVSLRINSDTLILGTV 434 

A EF ++ + A ++E E+GV L ++ D+ + + 

Sbjct: 357 AVSFATAELEXAQALTDQW - - AAVSEPVLAAXjLLGKTAQANERGVELWSQDSRLDDGL 414 

Query: 43 5 KDP E D VAT I LGNL I NNAI DAAVAGEAPRW 1 ELTLMDD A DTLVISVAJDSGPG 485 

P D+ T I LGNL *t- +NA+ DA G P + + +A LV+ V+D+G G 

SbjCt: 415 LPPSLPARDLVTILGNLVDNAVDAT-QGAVPSRVTVAAYTEASGAGGSELVLRVSDTGAG 4 73 

Query: 4S6 I -PEGVtJVFATATQlGDSEDNERTHGHGIGLKLCRAlJU^SHGGDVWVIDRGTEDGAVFGV 544 

* P D+ Q G S G G+GL L R R HGG + V + GA F 

Sbjct: 474 VDPAHADL VFQRGYSTKPAGEGGRGLGIjAIjVRQAVRRHGGALTVTE-AEGGGARFEA 52 9 

QU©ry: 545 KLP 547 

Sbjct: 53 0 RLP 532 



>cg 1 2734636 I <5b I AAC28951 .1 1 histidine kinase [Escherichia coli] 
Length =53 9 

i'core a 148 bits (374), Expect = 2e-34 

Identities = 138/527 (26%), Positives = 232/527 (44%), Gaps ='43/527 (3%) 

Query: 9 KNFKEVDI IRFATRILVIQVATVALWAICTGI FAVX*MMDQMKTEAEHTALSIGRSVASN 68 

K F + F Rl + + + V+A F D + A+ + +■ +ASN 

Sbjct: 8 KQFAFFQRLAFPLRI FLL I LVFS I FVI AALAQYFTASFEDYI>TLHVRDMAMNQAKI I ASN 67 

Query: 69 PQ I REEVALDTQTGANF SAE E LADGD I QAVAQAANE RTGAI*FWITDGLGIRL5HPD 125 

+ V 1 D +A AN+ T +WI D IRL HP+ 

SbjCt: 68 DSVISAVKTR * DYKRLATIANKLQRDTDFDYVVIGDRHSIRLYHPN 112 

Query: 12 6 EERLGEQVSTSFEAAM - RGEEtfMAWETGTLGASARAKVPI FAPDS5VPVGEVSVGFERDS 1S4 

E++G + + + A+- +GE G++G + RAK PIF D V tG VSfG+ 

Sbjct: 113 PEK1 G YPMQFTKQGALEKGE S YF I TGKGSMGMAMRAKTPI FDDDGKV- 1 GWS I GYLVSK 171 

Query: 185 VYSRLPMFLAALA- -LISVLGILlGVGVAMGMRRRWSRVTLGLQPEELVTliVQNQTAVID 242 

+ S FL +A + +LGIL+ + + R R +G+ + P+++ +V+ Q A+ 
SbjCt: 172 IDSWRAEFLLPMAGVFVVT<LGIIjMLLSWFLAAHIR- -RQMMGMEPKQIARWRQQEALFS 229 

Query: 243 GIDEGVLALSPNGTIGVHNEQAQSMIGAGPMS GRTLKEXXXXXXXXXXXXHGQHPE 298 

+■ EG++A+ P+G 1 N A+ M+G G+ + E + + 

Sbjct: 230 SVYEGLIAVDPHGYITAINRNARKMLGLSSPGRQWLGKPIVSVVRPADFFTEQIPEKRQD 28 9 

Query: 299 TVAH - NGRI LYLDFHPVRRGOQDLGYWT IRDRTDI IELSERLDSVRTMTHALRAQRHEF 357 

VA+ NG + + +R GD LG ++ + R + +1 L+ -t-L + +■ +LR RHE 
Sbjct: 290 WAWFNGLSVIANREAIRSGDDLLGAIISFRSKX)E2STLNAQLTQIKQYVESLRTIjRHEH 349 

Query: 358 ANR2HTATGLIDAGRVHDAAEFLGD1SRNGGQSHPLXGSAH- -LNEXXXXXXXXXXXXXX 4X5 

W + T GL+ + L + LI S + 

Sbjct: 350 LNWMSTLNGLL QMKE YDRVLAMVQGE £ QAQQQL IDS LREAFADRQVAGkL FGKVQRA 406 

Query; 416 XEKGVSLRI--NSDTLILGTVKDPEDVATILGNX.INMAIDAAV-AGEAPRWIELTLMDDA 472 
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EG+ + I S L D + A X+GNL++NA +A++ + £ + +EL L D + 
Sbjcti 407 RELGLKMIIVPGSQLSQLPPGLDSTEFAAIVGNLLDNAFEASLRSDEGNKIVELFLSDEG 466 

Qunry: 473 DTLVISVADSGPGIPEGV- -OVFATATQIGDSEDNERTHGHGIGLKX, 517 

D +VI VAD G G+PE + +P EE HGIGL L 
Sbjct: 467 DDWIEVADQGCGVPESLRDKIFEQGVSTRADEPGE HGIGLYL 509 



>ql] 15612960 I re£|NF 241263, xj_ two -component sensor histidine kinase [Bacillus halo 
c?t| 2 5298482 Ipir I IES3699 two -component sensor histidine kinase BH0397 [imported] - 

halodurans (strain C-125) 
qi | 10173 010 1 dbj I BAB04116. 1 1 two -component sensor histidine kinase [Bacillus halod 
Length = S3 2 

Score - 147 bits (372), Expect = 4e-34 

Identities - 147/544 (27%), Positives = 255/544 (46%), Gaps = 42/544 (7%) 

Query ; 2 1 TRILVIQVATVALWAICTGI - - - - FAVLMMDQMKTEAEHTALS IGRSVASNFQI REE VA 76 

T++ A V LW +1 +V +++++ E A++I R+VA + + 

Sbjct; 6 TKLS I X*I TALVCLWI VALI I TDLLVS VATSERLQSNI EEKAIAI SRTVA KAQWV 60 

Query: 77 kDTQTGANPSAEELADGDIQAVAQAANERTC^ 13 6 

+D G EE +Q T LF+V+ D GIR SHP+ E +G++ 

Sbjct: 61 ID GLENEEEEWR VQTYTMEIQSATDVLFIVVMDMEGIRKSHPNPEEIGKRFVGG 114 

Query: 137 FE - AAMRGEETMAWETGTLGA5ARAKVP I FAPD5SVPVGEVSVGFERCSVYSRLPMFLAA 155 

E AA+ G E ++ TGTLG S RA PIF D +G V+VG V L + 

Sbjct: 115 DEVAALEGREHVS I STGTLGESLRAFTP IFN - DHGEQLGAVAVGI SLQEVJJD VLADNHTS 173 

Query: 196 LAilSVLGILIGVGVAMGMRRRWERVTLGLQPEELVTLVQWQTAVIDGIDEGVXiALSPNG 255 

+ SV+GI++G+ A+ + +R LGL+P E+ +++ + +A+ + E + +A+ G 

Sbjct: 174 ILKGSV1GI I VGI IGAIjI VASYIKRALLGLEPFEIAKI LEERS AMLQS AREA I IAVDSKG 233 

Query; 2 56 TIGVHNE<^QSMIGAGPMSGRTLKEXXXXXXXXXXXX MGQHPETVAHNGRIL.YL 3 09 

TI + N+ A ++ MSG + + + E NG + + 

Sbjct: 234 TITLVNKSALNLFEKAGMSGPPIGKJCVTEFMPTSRLEWLKTRQPEFDESQQMNGMTILV 293 

Query; 310 DFHPWRGDQDLGYVVTIRDRTDIIELSERLDSVRTMTHALRAQRHEFANRIHTATGLID 369 

+ P+ D+ -+G + T RD T-*-I + + + +L V+ ALRAQ HEF N++H G+ + 
Sbjct: 294 NRVPIIWDEWG&lSTFRDLTEIKQQAKQLTGVKLYV^ 353 

Query: 370 AGRVUHAAEFLGDI - -SRNGGQSHPLIGSAHLNEXXXXXXXXXXXXXXXEKGVSLRINSD 427 

+ + + + I R+ +H + + + EK ++L + + 

Sbjct; 354 TESYDELNDYIHQIVNHRSTELNHVI KRIKD5VLAGFILGKLSYAREKHITLDVQTK 410 

Query: 428 TLXLGTVKDP- -EDVATILGNLINNAIDAAVAGEAPRWIELTLMDDADTLVISVADSGPG 485 

++I + ++ T1LGNLI+NA++A + + +++L + L 1 V D+GPG 

Sbjct: 411 SVIPKASSEQMVHELIT1LGNLIDNALEAVIKAKE-KTVLVQLEVSNERLHIRVQDTGPG 469 

Query: 486 IPEGV- -DVFATATQIGDSE^MERTHGHGIGLKLCRAIiARSHGGDVWVIDRGTEDGAVFG 543 

IP+G D+F +GS E GGLL+ GG+ RTGF 

Sbjct: 470 I PDGEQGD IF---- KKGYSTKGE - - - NRGYGLYLVKQSVEKLGGAME YESRAT - - GMTFY 520 

Query: 544 VKLP 547 
V +P 

Sbjct: 521 VDIP 524 



PAGE 35/55 * RCVD AT 3/24/2004 3:46:54 PM [Eastern Standard Time] * SVR:USPT0£FXRF-1/1 * DNIS:8729306 * CSID:703 905 2500 * DURATION (mm-ss):1844 /l 5/04 



Mar-24-04 16:00 



Frcm-PILLSBURY WINTHROP 



703-905-2500 



T-998 P- 036/055 F-786 



>q i 1 30Q16746 I ref iNP 830377.l| Two component system histidine kinase [Bacillus cere 
gi I 29894387 1 erb I AAPQ7573 . 1 1 Two component system histidine kinase [Bacillus cereus 
Length =535 

Score = 147 bits (370) , Expect = 7e-34 

Identities ° 130/527 (24%), Positives « 245/527 (46%), Gaps « 48/527 (9%) 

Query: 41 I FAVLMMDQMKTEAEHTALS I GRSVASNPQIREEVALDTQTGANPSAEELADGD I QAVAQ 1Q0 

+F ++ + + + + AL + + +VA+ P+I+E + NP+ + IQ +A+ 

Sbjct : 32 1*F YYI L5ETVEEQIGKRALHVAKTVAAI PE I QEAFQKE NPAS IIQPIA2 80 

Query: 101 AANERTGALFWITDGLGIRLSHPDEERLGEQV- -STSF3AAMRGEETMAWETGTLGASA 15B 

T A F+V+ + GIR +HP+ + ++GE++ * + G+ -t-+ TG+LG S 
Sbjct: 81 KIRMDTEADPIWGNKEGIRYAHPERDKIGEKMVGGDNKGVLLEGKSYVSKATGSLGPSL 140 

Query: 159 RAKVPIFAPDSSVPVGEVSVGFE^SVYSRLPMFIAA^ 213 

R KVPI + + + +G VSVGF ++ + ++ + I+++G+LIGV ■++ + 
Sbjct: 141 RGKVP I RNQENE I - 1 G WS VGFSMAD I HGAVE VYGKRVF WI T 1 1 GLL I G VI G S I YLAAS I 199 

Query: 219 ERVTLGIiQP^ELVTLVQNQTAVIDGIDEGVLALSPNGTlGVHNEQAQSMlGAGPKS- - -G 275 

+R+ G++PES+ +L + + VI + EG++ + NG I + Nt A ++ G 
Sbjct: 200 KRMMFGMEPEE I SSL YEEHS TVI QSVREGI I VIDKNGMI SLVNQAA YDI L5LDKQQNI I G 259 

Query: 276 RTLKEXXXXXXXXXXXXHG- - QHPETVAHNGRILYLDFHPVRRGDQDLGYVVTIRDRTDI 3 33 

+ G Q +. G+ + + P++ ++ G V + + R + + + + 

Sbjct: 260 EFILWIPWSTILDVLQTGEEQFDRQLWIKGQAVIANRLPIKVKNKVTGVVSSLRIjKSEM 319 

Query: 334 I ELSEftLDSVRTMTHALRAQRHEFAJCJRI HTATGL I DAGRVHDAAEFLGD ISRNGGQ- 389 

+ L+ L + T ALRAQ HE+ N ++T +GLI DA E + + +-t- Q 

Sbjct: 320 DQLTAELSQTKQYTEALRAQAHEYNNLLYTLSGLIQLESYEDALELIHK2TAVYQDFVQF 379 

Query: 390 SHPLIGSAHLNEXXXXXXXXXXXXXXXEKG VS LR I MSD TL I LGT VKPPED VA 441 

+ P +G + E G +S I S+ V 
SbjCt: 380 IMKRIQNPWLGGXLIGFYNRARfiLKIDFMLDRESGLEKLSPHIESNY W 428 

Query: 442 TILGNLINNAIDAAVAGEA - PRWI ELTLMDDADTLVl SVADSGPGI PEGVDVFATATQIG 500 

+ 1LGNLI NA +A E + + + + D + + + I V DSG GI + + 
Sbjct: 429 SILGNLITNAFEAIEKNEEWDKKVRMFVTDIGEEILIEVEDSGQGIHDEIITSXFYKGFS 488 

Query: 501 DSEDNERTHGHGIGLKLCRALARSHGGDVWVIDRGTEDGAVFGVKLP 547 

E ER G GL + L G + I++G GA+F + LP 

Sbjct: 4$9 TKEGGER- - - -GYGLAKVKELVEDLNGSI -AIEKGDLGGALFIIALP 530 



>c jj | 16764002 I ref INP 459617,1 1 sensory histidine kinase [Salmonella typhimurium LT2 
t?i 1 16419137 [gb [AA L 19576 . 1 1 sensory histidine kinase in two -component regulatory s 
Dpi A [Salmonella typhimurium LT2] 
Length = 553 

Score = 145 bits (367) , Expect - 2e-33 

Identities *= 145/547 (26%), Positives = 242/547 (44%), Gaps = 36/547 (6%) 

Query: 17 IRFATRILVIQVATVALWAICTGIFAVLMMDQMKTEAEHTALSIGRSVASNPQIREEVA 76 

+ F RI ++ + +VA + D + + A++ + +A5N I V 

Sbjct: 16 IJlFPLRIFLLXLVVSVFI VAALAQYLSASFEtJYLASHVRDMAMNQAKI IASNDSI IAAVK 75 

Query; 77 LDTQTGANPSAEELADGDIQAVAQAANERTGALFWITPGLGIRLSHPDEERLGEQVSTS 136 

N + LA +A T +WI D IRL HP+ E++G + + 

Sbjct: 76 NRDYKRLA IIANKLQRGTDFDYWIGDRHSIRLYHPNPEKIGYFMQFT 123 
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Qutryi 137 FEAAM - RGEETMAWETGTLGASARAKVPI FAPDS S VP VGEVS VGFERDS VYSRL PMFLAA 195 

A+ RGE G++G + RAK. PIF + +V +G VS+G+ + Q FL 

Sbjct; 124 KPGALERGES YF I TGKGS I GMAMRAKTPI FDNEGNV - IGWS I GYLVSKIDSWRLDFLL P 182 

Query: 196 IJU^ISVLGILIGVGVAMGMRRRVTERV^ 2 55 

+A + VL ++ + + ++ R LG++P+++ +V+ Q A+ + EG++A+ P G 

Sbjct: 183 ^4AGVFVLLLVVLMLLSWPFAAHIRRQMLGMEPKQIARVVRQQEALFSSVYEGLIAVDPEG 242 

Query: 256 TIGVHtfEQAQSMIGAGPMSGRT- LKEXXXXXXXXXXXXHGQHFETVAH-NGRILYL 3 09 

I N A+ M+G P GR + £ + + +A+ *TG + 

SbjCt: 243 H I TAINRNARKMLGL - PS PGRQWLGKL I AE WNPADFFTCQI AERRQD VMANFNGLS VI A 3 01 

Query: 310 DFHPVRRGDQDLGYWTIRDRTDIIELSERLDSVRTMTHALRAQRHEFANRIHTATGLID 369 

+ +R G-r-+ LG +++ R + +X L+ +L +LR RUE N + T GL+ 

Sbjct: 3 02 NREAIRSGEELLGAIISFRSKDEIATLNAQLTQIKQYVESLRTLRHEHLNWMSTI^ 361 

Query: 370 AGRVHDAaEFtGDISRNGOQSHPLIGS- -AHLWEXXXXXXXXXXXXXXXEKGVSLRI--N 425 

E + S-t- Q LI S + E G+ + I 

Sbjct: 362 MKEYDRVREMVQGESQAQQQ- - -LIDSLRGAFADRQVAGLLFGfCVQRARELGLIQfVTVPG 418 

Query: 426 SDTLILGT\nCI>PEDVATlLGNLINNAIDAAV-AGEAPRWIELTLMDDMTLVISVADSGP 464 

S L D + A I+GNL++NA t-A+ + E + I EL L D+ D +VI VAD G 
Sfc.jct: 419 SQLHQLPEGLDSTEFAAIVGNLLDNAFEASLRTQEGDKTIELFLSDEGDEWIEVADQGC 478 

Query: 485 GI PEGV- - DVFATATQIGDSEDNERTHGHGIGLKLCRALARSHGGDVWVI DRGTEDGAVF 542 

G+PE + +F S E HGIGL L + GG V ++ G +F 

Sbjct; 479 GVPEALREECIFEQGVSTRTDEPGE HGIGLYLIASYVGRCGG- VITLEDNTPCGTLF 533 

Query: 543 GVKLPGV 549 

+ LP V 
Shjcts 534 SLFLPKV 54 0 



> gi [2121 965 1 1 ref I NP 625430. ll putative two component system hietidine kinase [Stre 
coelicolor A3 (2) ] 

c?i | 10 803161 |e mbl CAC13QS9. I [ putative two component system histidine kinase [Strep 
coelicolor A3 (2)3 
Length - 548 

■Score = 145 bits (366) , Expect = 2e-33 

Identities - 157/511 (30%), Positives 252/511 (49%) , Gaps = 42/511 (8%) 

Query: 63 RS VASNPQ I REE VALDTQTGANP - - S AEELADGD IQAVAQAANE RTGALFW1TDGL 117 

R+ + +R ALQAP ++L +A+A N ++G V + D 

Sbjct: 3 8 RATFNRVEGRRVTALAEQLAATPLTOSQLLRPVPQEAI^ 97 

Query: 118 GIRLSHPDEERLGEQVSTSFEAAMRGEETMAWE'TGTL GASARAKVPIFAPDSSV-- 171 

G +S D +G ++ + RG + +G L G A+VP+ 

Sbjct: 9 8 GRIVSSTDPTL1GARLPRA RGAGVTSGWSGPLTVQGGRELVAQVPVLGATRQTLG 152 

Query: 172 - PVGEVSVGFERDSVYSRLPMFLAALALISVLGILIGVGVAMG- -MRRRWERVTLGLQPE 223 

+G V VG +V+ RL A+ L++ LG+ G+GVA + RR +R TLGL+P 
Sbjct: 153 RHLGTVMVGEADPTVWQRLSG - -ASSYLLAYLGVASGLGVAGSWLLARRVKRQTLGLEPR 210 

Query: 229 ELVTLVQNQTAVI DGI DEGVLALS PNG 1 ? I GVHNEQAQSMI G - AGPMS GRTkK EXXX 2S3 

E+ L + + + A++ GI EGV+AL P + + NE + ++ G++L + 

Sbjct: 211 EIAGLAEHREAMLYGIAEGWALDPQHRLTLVNEMGRRLLDLPACCVGQSLDGLGIDGRL 270 
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2S4 


Sb.Jct : 


271 




342 


SbjCt : 


331 


Query: 


402 


Sbjct: 


390 


Query: 


459 


Sb j Ct ; 


449 


Query: 


516 


Sbjct ; 


505 



P E V +GR+L V + + LG V T+RDRT++ 



S R+ + LRAQ HBFAN++HT +GLI G + ++ + + + QS + 5 + + 



E+ V+LR+ SD L D DVAT+ +GNL+ +NA+DAA A G 



+AF W+E-f- L DA tt I V DSGPG+ PE +VF+ + ER GIGL 



L R 1- HGG++ V + T +GAVF + + 



>gii 1331 00706 I re f |NP 6943- 7 3 . i| two -component sensor histidine kinase [Oceanobacillu 
HTE831] 

c\j | 2277894 0 I dbj I BAC1S207 . 1 1 two -component sensor histidine kinase [Oceanobacillus 
HTE831] 
Length - 528 

Score = 144 bits (363) , Expect - 5e-33 

Identities = 141/543 (25&) , Positives = 247/543 (45%) , Gaps ?= 46/543 (8%) 

Query: 22 RI LVTQVATVALWAI CTGI FAVLNMDQMKTEAEHTALSIGRSVASNPQ I REEVAJjDTQT 81 

+ LV+ V -f+ + ++ DQ + AL+ +V+ + + + 
Sbjct: 8 KPJ-ViGCILVTAJMtMVMVLYISyfiRDQTRQLIGQQALTTAIAVSEIPBViQHVI- 61 

Query: 82 GANFSAEELADGDI -QAVAQAANERTGALFVVITDGLGIRLSHPDEERLGEQV- - STSFE 13$ 

E D D+ Q + + + + A F+VI D +R +HPD + ++G Q+ + + 

Sbjct: 62 EHQKDADVTjQPFlERIRKQSNAE?rVIGDRNSLRyTHPDPDKVGMQMVGGr>NEQ 115 

Query: 139 AAMRGEETMAWETGTLGASARAICVPI FAPDSSVPVGEV$VGFE RDSVYSR-LPMFLA 194 

A + GE ++ G+LGAS R K PIF D + -t-G VSVG+ DS++ + L FL 

Sbjct; 11$ ALVDGENYVSIANGSLGA5VRGKSPIFNSDGDI-IGIVSVGYMISYVDSLFKQGLIGFLV 174 

Query: 195 ALALI S VLGILI G VGVAMGMRRRWERVTLGIiQPESL VTLVQNQTAVI DGI DEGVLAL S PN 254 

L+LI ++G+ +A -*-R+ T GL+P ++ + + + A+ + + I EG++A 

SbjCt: 175 WLSLIFIIGVAGSFLLAKSIRKD TFGLEPYQI ART YKERGAILES I KEGLIATDQR 23 0 

Query: 2 55 GTIGVHNEQAQSMIG AGPMSGRTLKE^XXXXXXXXXXXHGQHPETVAHNGRILYL 3 09 

G I + N A+ M+ G L G T+ N +L + 

Sbjct: 231 GHITLVNYSAKEMLHXRHDVIGKPVQEVLPNTELAYVXjTEEHREGSFETTI - -NQTVLLV 288 

Query: 310 DFHPVRRGDQDLGYWTIRDRTDIIELSERLDSVRTMTHALRAQRHEFAWRiHTATGLID 3 6*? 

+ + G V + + R+D+ EL L V-t- + LRAQ HE-*- N+ + + +G + 

Sbjct: 289 RYKLIDDEGDYGGKVASFQVRSDLQELIHTLSEVQQYSQDLRAQTHEYTNKLYVrSGWLQ 345 

Query; 370 AGRVHDAAEFLGDISRNGGQSHPLIGSAHLNEXXXXXXXXXXXXXXXEKGVSLRINSDTL 429 

G A +F+ * QS+ + +++ EK + IN + 

Sbjct: 349 LGHTDKAKQFIHE - EVGKQQS YEKVLFEQI 5DSTI QAILI GKLSKASEKKI EFTINEGSH 407 

Query; 430 ILGTVKDFE DVATI LGML INNAIDAAVAGEAPRWI SLTLMDDADTLVIS VADSGPG 485 
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1 + PE + TI+GN+I+NA DA V + P+ I + + L t> + LVI VAD+G G 

Sbjct! 408 I--NYQWPBQMTAQLVTlIGNIIDWAFDAVVNTnNPK-lDIFLTDMGNDLVIEVRriNGTG 464 

Query: 436 I-PEGVDVFATATQIGDSEDNERTHGHGIGLKLCRALARSHGGDVWVIDRGTEDG^VFGV 544 

IP D +GS+ + G+G+ L + AL G I +G VF V 

Sbjct: 465 ISPADYD NI MKQGYSTKDGQNRGYGLAL - VQAALLELQG - - FLE I TANE PNGTVFI V 519 

Query: 545 KLF 547 
Sbjct; 519 YIP $21 



>g i 1 16759585 | ref [NP 455202. l| sensor kinase DpiB [Salmonella enterica subsp. enter 
Typhi] 

qi | 29142642 i ref |NP 805984 . 1 1 sensor kinase DpiB [Salmonella enterica subsp . enter 
Typhi Ty2] 

qj [ 252984 9 1 [pir I IAD 0 S79 sensor kinase DpiB (EC 2.7.3.-) [imported] - Salmonella e 

subsp. enterica serovar Typhi (strain CT1S) 
q i ] 16501877 1 emb 1 CADQ5102 . 1 1 sensor kinase DpiB [salmonella enterica subsp. enteri 

Typhi] 

g i I 29138273 [ qb I AAQ69S44 . 1 1 sensor kinase DpiB [Salmonella enterica subsp, enteric 
Typhi Ty2] 
Length = 553 

Score - 144 bits (362) , Expect - 5e-32 

Identities a 145/547 (26%). Positives = 241/547 (44%), Gaps - 36/547 (6%) 

Query; 17 IRFATRJLVIQVATVALWAICTGIFAVT^MMDQMKTEAEHTALSIGRSVASNPQIREEVA 76 

+ F RI ++ + +VA + P + + A++ + +ASN I V 

Sbjct: 16 LAFPLRI FLLl LVVSVFI VAALAQYLSASFEIJ^ASHVRDMAMNQAK.1 I ASNDS 1 I AAVK 75 

Query: 77 LDTQTGANPSAEELADGDIQAVAQAANERTGALFWJTDGLGIRLSHFDEERLGEQVSTS 136 

HI + LA +A X +WI D IRL HP+ E++C + + 

Sbjct; 76 NROYKRLA IIANKLQRGTDPDYWIGDRHSIRLYHPNPEKIGYPMQFT 123 

Query: 137 FEA^-RGEETMAWETGTLGASARAKVPIFAPDSSVPVGEVSVGFERDSVYSRLPMFIJ^ 195 

A-t- RGE G+ + G + RAK PIP + +V +G VS+G+ + S FL 

Sbjct; 124 KPGALERGESYFITGKGSIGMAMRAKTPIFDNEGNV- IGWS JGYLVSKIDSWRXJOPLLP 182 

Query: 196 LALI SVLGI LI GVGVAMGMRRRWERVTLGLQPEELVTLVQNQTAVIDGI DEGVLALSPNG 2 55 

+A + VL + + + + ++ R LG+-t-F-*-++ +V+ Q A+ + EG++A+ P G 

Sbjct: 183 MAGVFVLLLWIjMLLS WFFAAH I RRQMLGMEPKQ I ARWRQQEAL FSS VYEGL I AVDFEG 242 

Query: 256 TIGVHNEQAQSMIGAGPMSGRT LKEXXXXXXXXXXXXHGQHPETVAH-NGRILYL 309 

I N A+ M+G P GR + E + +■ +A+ NG + 

Sbjct: 243 HITAINRAARKMLGL-PSPGRQ^GKIjIAEVVNFADFFTCQIAERR 301 

Query: 310 DFHFVRRGDQDLGYWTl RDRTDI I ELSERLDSVRTMTHALRAQRHEFANRl KTATGLID 369 

+ + r G++ LG +++ R + +1 L+ +L + +■ +LR RHE N + T GL+ 
Sbjct: 3 02 NREAIRSGEELXGAIISFRSKDEIATLNAQLTQIKQYVESLRTLRH^^ 361 

Query: 370 AGRVHDAAEFLGDISRNGGQSHFLIGS- -AHIJtfEXXXXXXXXXXXXXXXEKGVSLRl- -N 425 

E + S+ Q LI S + S G+ + I 

SbjCt: 3 62 MKEYDRVREMVQGESQAQQQ LIDSLRGAFADRQVAGLLFGKVQRARELGLKMVIVPG 413 

Query; 426 SDTLlLGaVKDPEXJVATILGNLIIWAlDAAV-AGEAPRWIELTLMDDADTLVISVADSGP 4$4 

S L D + A I+GNL++NA +A++ E I EL L D+ D +VI VAD G 
Sbjct: 419 SQLHQLPEGLDSTEFAAIVGNLLDJCAFeA5LRTQEGDNTlELFLSDEGDEWrEVADQGC 47S 
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Query: 485 GIPEGV- -DVFATATQIGDSEDNERTHGHGIGLKLCRALARSHGGDVWVIDRGTEDGAVF 542 

G+PE + +P EE HGIGli L + GG V H G +F 

Sbjct: 479 GVPEALREKIFEQGVSTRADEPGE HG I GLYL I AS YVGRCGG - VITLEDWC PCGTLF 533 

Query: 543 GVKLPGV £49 

t LP V 
SbjCt: 534 SLFLPKV 54 0 



>g i I 2S8984B6 | ret iNP 73809l»l| putative sensor kinase CitA [Vibrio parahaemolyticus 
q i I 28806704 |dbj | BAC59975. 1 \ putative sensor kinase CitA [Vibrio parahaemolyticus] 
Length =53 9 

Score = 141 bits (355) , Expect = 4e-32 

Identities = 142/54S (25%), Positives » 244/548 (44%), Gaps = 36/548 (S%> 

Query; 17 I RFATR I I#VI QVATVAL WAI CTG I - FAVLMMDQMKTEAEttTALS I GRSVASN PQ I REE V 75 

I F R+LVI + t + + FL++Q+E AL+R+A+ E+ 
Sbjct: 6 I SFRKRMLVIMTLSGL I ELLLLVAAGFTYLKVNQ - EHEMGEKALG VARFLAE S EI 59 

Query: 76 ALDTQTCANPSAEELADGDIQAVAQAANERTGALF 134 

++ P Q +A + GA F+VX D G+RL HP +ER+G+ + 

SbjCt: 60 VIEMVEAQQPEP YQESFRALTKAIGAAFIVIGDNQGVRLIHPVDERIGKPMKG 112 

Query: 135 -TSFEAAMRGEETMAWETGTLGASARAKVPIF^ 193 

+ A + G+ ++ G+I/G $ R K IF ++ +G VSVG+ D + R+ FL 
SbjCt: 113 GDNQRALVEGQSYVSTARGSLGYSVRGKAAIFDAQGNX-IGWSVGYLLDRLQDRIEPFL 171 

Query: 194 MLALTSVLGILIGVGVAMGMRRRWERVTLGLQPEELVTLVQNQTAVIDGIDEGVTALSP 253 

A L L+ Vi- + + V+ R+ + +R LG +PEE+ L +1 EGVL++ 

Sbjct; 172 AFLILMVVWVVANAWSNYASRKFQRAILGFEPEEIGRLYGELEVTMSTIKEGVLSIDA 231 

Query: 254 NGTIGVHNEQAQSMIGA- -GPMSGRTLECEXXXXXXXXXXXXHGQ- -HPETVAHNGRILYL 3 09 

G + N A ++G +L+ GQH+N+L 

Sbjct: 232 QGVIjRSINRSACQILGIDRDKALNKPLTDTLRDSDLYTvIjETGQEDHDIEIFLNHKRIjIA 251 

Query: 310 DFHPVRRGDQDLGYWTlRDRTDIIELSERLDSVRTMTHALRAQRHEFAtffilHTATGLID 3 69 

+ P+ + +G V + R R +1 EL+E+L + LR+Q HE N+ ++T +GL+ 

SbjCt: 292 NRSPIFVEGKIVCAVSSFRLRDEINSLTEQLSQTKEYADLLRSQTHEHRNICLNTISGLVQ 351 

Query; 370 AGRVliDAAEFLGDISRWGGQSHPLIGSAKX^EXXXXXXXXXXXXXXXEKGVSLRlNSDTL 429 

G + ++G++Q+ -f-+ EG+L+ + 

Sbjct: 352 MGELEAv^KLlGQETAH-YQAMIEFLRDTIKJJPLIAG^LGKTfiRARELGLQLVVEEGSR 410 

Query: 43 0 I --LGTVKDPEDVATILGNLIE«TAIDAAVA GEAPRWI ELTLMDDADTLVI S V 479 

■f- L + ED+ TILGNLI-t-NA DA ++ R IE+++ D -t + + + V 

SbjCt: 411 LEPLTEWLNSEDLVTTLGNLIDWAFDATLSVIRDESNVASERRNIEVSVSDYGNEVILEV 470 

Query: 480 ACSGPGIPEGVDVFATATQlGDSEDNERTHGHGIGLKLCRAI^SHGGDVWIDRGTETlG 539 

+D G G+PE ++ T + G+GL L U + G V tt TG 

Sbjct: 471 SPHGCGLPENIE PQTLFKKGI STKSRQNRGVGLHLVNQLATRYHGHVEMLP -NTGHG 526 

Query: 54 0 AVFGVKLP 547 
V LP ' 

Sbjct: 527 TRITVYLP 534 



> gil282lll94lref I NE> 782133 . 1 1 sensor kinase dpiB [Clostridium tetani 288] 



PAGE 40/55 * RCVD AT 3/24/2004 3:46:54 PM [Eastern Standard Time] * SVR;USPT0-EFXRM/1 * DNIS:8729306 * CSID:703 905 2500 * DURATION (mm-s^M 1 



Mar-24-04 16:02 F rora-P I LLSBURY WINTHROP 703-905-2500 T-998 P. 041/055 F-786 

gi|2 62Q3634 ] <?b 1 AAO36075 , 1 1 sensor kinase dpiB [Clostridium tetani E88] 
Length ?= 538 

Score s 140 bits (352), Expect - 8e-32 

Identities = 124/533 (23%), Positives = 251/533 (47%), Gaps = 52/533 (9%) 

Query i 18 RFATR 1 LVI QVAT VAL WAI CTG I FAVLMMDQMK TEAEHTALS I GRS VASNPQ I RE 73 

+ RI V + LV+ I I L +M+ E AL ■+• +++A +1 + 

Sbjct: 8 KI TLR I KVTLYVF X I LVMVI - - S I IGYLS FKEMREL I EKERS KEALRLAQTLAMTDE I KR 65 

Query! 74 EVAIZ>TQTC^PSAEELADGDIQAVAQAANE^ 133 

+ + LA +Q + +T F+V+ D G R SHP EE +G+ + 

Sbjct: 66 NLN KKJOSLA LQYYVERVRLKTNVTFIWXDMEGTRYSHPIEENIGKMI 113 

QUSry : 134 STS--FEAAMRGEETMAWETGTLGASARAKVPIFA?DSSVPVGEVSVGFERDSV YS 187 

E G+ ++ GTLG S R P+ + + G VSVG + +V Y-*- 

Sbjct: 114 KGGDHIEVINSCQSYVSESVGTLGLSIRGFAPVYKDGEQI--GAVSVGILKGTIVNLEVYN 171 

Query; 188 RLPMFLAAIjALISVLGILIGVGVAMGMRRRWERVTLGLQPEELVTLVQNQTAVIDGIDEG 247 

+L F+ f ++G+ + G+ A + + GL+P+E+ L+ + A+++ +++G 

Sbjct; 172 KLSKFIPFI LVGI*ITGI LGAYLLAHS I KNS I YGLEPKE I ALIXSLKEAILESVEDG 227 

Query: 248 VIALS PNGTIGVHNEQAQ SMI GAGPMSGRTLKEXXXXXXXXXXXX HGQHJ? ETV 300 

+ +A+ +G I +H+ A++++G +SRL+ ++P E 

Sbjct: 228 IIAVpKSGMILNYNKSAENLLG ISKRDLGKSVLI«VMPDESILEVLNTKKPLINVENK 284 

Query: 301 A^GRILYLDFHPVRRGDQD-LGYVVTIRDRTDIIELSERLDSVRTMTHALRAQRHEFAN 359 

+ G L + + + + D++ +G V+T V T I EL+E L V+ + +LRAQ HSF N 
Sbjct: 285 INVGTTLMCWYN I LEDRDKNFMGLVI TFEDLTS I KELAEELTGVKKILWSLRAQNHEFMU 344 

Query: 360 RIKTATGLIDAGRVHDAAEFLGDIS-RNGGQSHPL1GSAHLNEXXXXXXXXXXXXXXXEK 418 

++HT +GLI +++ +++ + GG St + + ++ E+ 

Sbjct: 345 KLHTI SGL I Q I EE YDMWD YI CELAYKRGGI S YLI - - WEN 1KI I PLQGLLLAKYTJICCEEE 402 

Query: 419 GVSLRINSDTLl- -LGTVKDPEDVATILGNLINNAIDAAVAGEAPRWTELTLMDDADTLV 476 

-+S I T ■+ L + E++ + ++GNL++N+ + + AV + 1E+ + ++ L 

Sbjct: 403 KI 5FI I KESTFLERL PNKMWSEE I CS WGNL VDNSME - AVEVDGTGKI E I E I R>INDKELF 46} 

Query: 477 ISVADSGPGIPEGVDVFATATQIGDSEDNERTHGHGIGLK^CRALARSHGGDV 529 

+ V D+G GIP+ ++ +1 E + + G+G+ + + + G+ + 

Sijjct: 462 LMVKDNGGGTPKEIE EKIFLKEKSTICLGNRGLGMYIVKNIIEDKFGEI 509 



> qi I 23100675 [ ref In? 694142. l| two -component sensor histidin© kinase [oceanobacillu 
HTE831] 

gj I 227789 09 I dbi 1BAC15176 . l [ two- component sensor histidine kinase [Oceanobacillus 
HTE831] 
Length = 533 

Score - 136 bits (343), Expect = 99-31 

Identities = 135/543 (24%), Positives = 244/543 (44%), Gaps - 39/543 (7%) 

Query s 21 TRI LVT QVATVAL WAI CTG I FAVLMM DQMKTEAEHTALS 1GRSVASNPQIREEVA 76 

TR+ V LW I +L+ + ++K E A+ I R++A + + 
Stojct: 6 TRLSILITTLVCLWIIVLITNDLLINYATGERLECEMIEEKAVIISRTMAKSEWV 60 

Query: 77 LDTQTGANPSAEELADGDIQAVAQAAMERTGALFVVIXDGLGIRLSHPDEERLGEQVSTS 136 

G EE IQ + T F+V+ D GIR SHP+ E +G+ 

Sbjct; 61 INGLQNKDEEKY IQEYTNEISRYTDLTFIWMDMDGIRKSHPNPELIGKPFVGG 114 



PAGE 41/55 * RCVD AT 3Q4/2004 3:46:54 PM [Eastern Standard Time] * SVR:USPT0-EFXRF-1/1 * DNIS:8729306 * CSID:703 905 2500 * DURATION (mm-ss):1844 71 5/04 



Mar-24-04 16:02 F rorn-P I LLSBURY WINTHROP 703-905-2500 T-998 P. 042/055 F-786 



Query: 137 FEAAM- -RGEETMAWETGTLGASARAKVPIFAPDSSVPVGEVSVGFERDSVYSRLPMPLA 194 

E + +G E ++ GTLG S RA PIF + +G VSVG + + 

Sbjct: 115 DEDTVLEQGX EHI SI SEGTLGDSLRAFSF I FNEEGE - QI GAV$ VGISLQE IDDVINNNHI 173 

Query: 195 AIJUjISVLGILIGVGVAMGMRRJ^WERVTLGLQPEELW 254 

+ + S++G++IG+ A + R +R+ GL+P L++ ++A ++ EG+ + + -e 

Sbjct: 174 SNLISSIVGLIIGILGAWFIARYIKRILFGLEPFQIAKLLKERSATI-ESAREGIITIDKD 233 

Query: 255 GTIGVHNEQAQSMIGAGPMS- - - -GRTLKEXXXXXXXXXXXXHGQHPETVAH- -NGRILY 308 

I + U+ A + ++ G+ ++E Q V CTG + 

Sbjct: 234 HKI TT VNKAAMKVFEKAG ITES P VGKNVEE VX PHSHLED ILK5KQPEMDVEQKI NGVTI L 293 

Query; 309 LDFHPVRRGIX3DLGV!VVTIRDRTT)IIELSERLOSV^ 36$ 

«h P+ D+ +G + T RD T++ +L+ + -KL v+ ALRAQ HEF N++H G+ + 
Sbjct: 294 ANRMP I IWDEWGAI STFRDLTELKQLAKQLSGVKLYASALRAQSHEFMNKLHVINGMV 353 

Query: 369 DAGRVKDAJkEFLGDI- -SRNGGQSHPLIGSAHtNEXXXXXXXXXXXXXXXEKGVSLRINS 426 

+ +-t-+ I RN + H + ++ + E+ V+L+I+ 

Sbjct: 354 TTKSYDELDDYIKQIVNQRNDELNHW KNVKD S I LAGFLLGKLSDARERDVNLQ IDV 410 

Query: 427 DTLILGTVKDP- -EDVATILGNLX^NAIDAAVAGEAPRWIELTLMDDADTLVISVADSGP 4 84 

I + + + TI+GNL +NA1D A+ + R I + + + D L I + D G 

Sbjct: 411 AEEIPASADNQVVHKLITIIGNLTDNAID-AIKSKEl^RTIDMYVSYKlJDWLYIGIQDYGl 469 

Query; 485 G I PEGVD VF ATATQX GD SEDNERTHGHGI GLKL CRALARSHGGD VWV I DRGTEDGAVFGV 544 

GI E + Q+ +++GGLLR +GG+ EG+FV 

Sbjct: 470 GIDEHIQ QQMFQKGYSTKGNNRGYGLYLVRQSVSTLGGSLRF- -BTLEAGTIFEV 522 

Query: 545 KLF 547 

Sbjct: 523 EVP 525 



> cfi 1 15641613 | ref I N P 231245.1 1 sensor kinase citA, putative [Vibrio cholera® 01 bio 
N16961] 

gil 112 7751 6 |pir 1 1 d$ 21S0 probable sensor kinase citA VC1605 [imported] - vibrio ch 

(strain N16 961 serogroup Ol) 
qi I 9656116 |gb| AAF94759 .1 1 sensor kinase citA, putative [Vibrio cholera© Ol biovar 
N169613 
Length 53 8 

score - 131 bits (329) , Expect = 4e-29 

identities = 138/541 (25fr) , Positives = 236/541 (43%), Gaps = 56/541 (10%3 

Query: 17 I RFATRI LVIQVATVALWAI CTGI FAVLMMDQMKTEAEHTALS I GRS VASUPQI REE VA 76 

I F R+L + I + + + + + + + e AL+ +AP+ + 

Sbjct: 6 ITFRKRMLI IMTXiSGLIELLLLVAAGFMYVKHSQEQEVGQKALGVAAFLAQTPAVINMI - 64 

Query: 77 LDrQTGANPSAEELADGDIQAVAQAANERTGALFWITDGLGIRLSHPDEERLGEQV- -S 134 

+TG A D Q + + GA F+VT D GIRL HP +ER+G+ + 

Sbjct: 65 KTGR ASDDQQQS YRE LTQL I GAAF I VIGDNQG I RLVHPIDER1 GKPMVGG 114 

Query: 13 5 T5FEAAMRGEETMA*raTGTLGA$ARAKVPIFAPD$^ 194 

+ A + GE + + G+LG S R K + + +G VSVG+- + + R+ FL 

Sbjct: 115 DNERALVEGEAYVSFAQGSLGKSVRGKAAVVDQHGQT - IGWSVGYLIERLQDRVEPFLF 173 

Query: 195 AIJ^ISVI.GILIGVGVAMGMRRRWERVTLGLQPEELVTLVQNQTAVIDGrDEGVLALSFN 254 
L 4-+L + V+ RR++R LG +PEE+ L + + EG++ + + 
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Strict: 174 YLI ATALLVVGANAL VS S YASRRFQRAI LGFEF EE I ARLYVELDVTMSTLKEGI I S I DDK 233 

GTIGVHNEQAQSMIGAGPMSGRTLKEXXXXXXXXXXXXHGQHPETVAHNGRI LYL 3 09 

G + N+ A ++G L+ TV GR LYL 

G ILRS INKSACE ILG LRREQALNRRLTXILPESDLYTVXATGRTDEIDIELYL 2 85 

DFH PVRRGDQDLGYWTISDRTDIIELSERLDSVRTMTHALRAQRHEFANRIH 362 

4 H P+ + i-G V + R R +1 EL+E+L R LR+Q HH N+ + + 



T +GL+ G + + +G + H+ LE E+L 

T I SGLLQMGELDAVQQL I GQETE H YQVL I EFLRETI KD PL I AGMLLGKTERAREL 400 

RIN- - -SDTLILGTVK DPEDVATILGNLINNAIDA- - -AVAGEAP- - - - -RWIELTL 468 

+ 0 L T+ EDV TILGNLI+NA +A A+ +P R IE+ + + 



+ +++ "V D G G+P+ ++ + T+ G S ++ G+GL L + LA + G 



Sb;|ct : 


174 


Query: 


255 


Sbjct : 


234 


Query; 


310 


Sbjct : 


286 


Query: 


3 S3 


Sbjct : 


346 


Query ; 


423 


Sbjct: 


401 


Query: 


469 


Sbjct : 


461 


Query: 


529 


Sbj ct : 


518 



>cg | 23112843 I ref | ZP 000&8276.ll C0G329C: Signal transduction tiistidine kinase regu 
citrate/malate metabolism [Desulf itobacterium nafnienee] 
Length = 458 

Score « 131 bits (329] , Expect: = 4e-29 

Identities = 119/461 (25%), Positives - 217/461 (47%), Gaps = 18/461 (3%) 

IQAVAQAANERTGAl-FVVITDGLGJRLSHPDEERLGEQVSTSFEA-AMRGEETMAWETGT 153 
IQ +A+ TG D IR SHP +R+G + E ++-t- +E ++ G 



+ G S RA VP+ A + + VG V+VG ++ + L + +G+ +G 



Query: 


95 


Sbjct: 


2 


Query: 


154 


Sbj ct : 


62 


Query: 


214 


sbjct i 


122 


Query; 


274 


SbjCt: 


182 


Query i 


330 


Sbjct: 


241 


Query ; 


390 


SbjCt : 


301 


Query: 


448 



L+P f + +++ + A-t- +D+GV+AL I V NE+A + G 



4- G L+E + E + +N +L +DF P+R +Q +G VVT+++ 



+T++ L Vi-T ALR Q HE N +HT GLI + A E++ + + 



i-S++ EV++D++L U + ILGNL 

KFL- SSKIMYPMVAGLLLGKYNRGKELKVDVLFDPDSRLSELPEGFDSNTLTI ILGNL 359 

Query: 448 INNAIDAAVAGEAPRWIELTLMDDADTLVISVADSGPGI PEGVDVFATATQIGDSEDNER 507 
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+ NA++A V + + + + L++SV D+GPGI A Q+ + + 

Sbjct: 360 LENAMEAWGSKISE-VHCR1KHEHHQLILSVEDTGPGIS LANQAQMYQWGFSTK 413 

Query: 506 THGH-GIGLia^CRAX^SHGGDVW^DRGTEDGAVFGVKLP 547 

+G+ GIGL Xi + GG + + + G FGV++P 

Sbjct: 4X4 GNGNRGIGLSLVKQTVDLLGGTIEM--ETGKWGTRFGVRIP 452 



>c?i 1 18309513 [ ref 1NP 561447. i| two-conrporient sensor histidine kinase [Clostridium p 
gi 1 18144190 | dbj [BAB8 0237 . 1 1 two- component sensor histidine kinase [Clostridium pe 
13] 

Length = 515 
Score = 130 bits (326), Expect = 9e-29 

Identities a 116/515 (22%), Positives = 230/515 (44%) , Gaps = 43/515 (8%) 

Quex-y- 17 I RFATRI LVI QVATVAL WA I CTGI FAVLMMDQMKTEAEHTALS I GRS VASNPQ I RE EVA 7$ 

++F + IL+ + + +Af- +F + M + +T S + + P 1+E+ + 

Sbjct: 3 VKFENKILLWAI LI TFI PLALSFTLF I EDKLSYMDEDVRNTLKETAFS I SE I PF I QEDL - 61 

Query: 77 LDTQTGANPSAEELADGD IQAVAQAANER!TGAIjFWITDGLGIRLSHPDE2RLGEQV- - S 134 

W +E I+A+ +V+ D G+ + SH DE+ + +G+ 

Sbjct: 62 - -SNGEINSRIQEYTKHFIEAINDVD ■ 1 I WADMRGVKYS HLDEKQ X GQVFVNE 112 

Query. 135 TSFEAAMRIjEETI^WETGTLGASARAKVPIFAPDSSVPVGEVSVGFHS^SVYSRLPMFI^ 194 

E +G + G++G + R P+ + VG + VG Y+ + + L 

Sbjct: 113 DKKEVLTQGSSYYSLMKGSMGETLRWFQPVMY--NGKQVGFIMVG KYYNEIQL-LT 165 

Query: 195 ALALISVLGI < L I G VG VAMGMRRRWER VTLGLQ PEEL VTL VQNQTAVI DG IDEGVL 249 

LI +G+ LI + ++ R+ ++ LG++PEE+ L + + + + + + EG++ 

SbjCt: 166 HKTLIKYMGLFILVFLITILISKLFARKVKKAILGMEPEEIAALYKEKKXIUJTVSEGII 225 

Query: 250 ALS PNGT I GVHNEQAQ5M I GAGFMSGRTLKEJCXXXXXXXXXXXHGQH PETVAHNGR X LYL 309 

AL+ N I N+ +1 G + LK+ + + G+ ++ + 
Sbjct: 226 ALMKNNE ITEIWDNCYKLI D - GFSKYKVLKKLLPYI EENKPVEMKE IILQGKKVFV 280 

Query; 310 DFHPTORGDQDLGYWTIRDRTPIIELSERLDSVRTMTHALRAQRHEFANRIHTATGLID 3 69 

P+ + + LG V+T+ DR DI ++++ + V + LRA HEF M +H GLI 
Sbjct: 281 TIQFIMIOCGEYLGSVITIJ^RNDIRKIAKEIT 340 

Query: 370 AGRVHDAAEETGDISRNGGQSHPLIGSAHLNEXXXXXX^^ 429 

G +A +++ + + + +++ + E+GV-i- + + + 

Sbjct; 341 LGEYTEEARKYI - -LKTQKIHENNSLKFSNVEDYYVRGLLLSRELVAKERGVNFILTEESF 398 

Query: 430 ILGTVK- -DPEDVATI LGNLINNAIDAAVAGEAP - RWIELTXMDDADTLVI SVADSGPGI 486 

+ G D D+ TILGNLI NA D+ V + +E+TL +D + + + V D-»-G I 

Sbjct J 399 LFGNHNYVDSYDIVTILGNLIENAFDSCVCSSIENKEVEVTLYEDDEKXEMQVRDNGKPI 45 8 

Query: 487 PEGVD- -VFATATQIGDSEDttERTHGHGIGLKLCR 519 

+ +F ++G S E G G GL L + 
Sbjct: 459 DNNIKER1F ELGVSSKGE- - -GRGTGLSLVK 486 



>g i [l6077S25|ref |N F 388639.1 ) two-component 3ensor histidine kinase [Bacillus subt 
q i I 21362406 [ sp | 03-9427 | CITS BACSU Sensor protein citS 

gi I 7428877]p i r I IE69600 two -component sensor histidine kinase citS - Bacillus subt 

q i I 2443240 I abi I BAA 2 23 11 . 1 I YflR [Bacillus SUbtilifi] 

g i |2 633082 I emb I CAB12 587 . l[ two -component sensor histidine kinase [Bacillus subtil 
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suhtilis str. 168] 
Length = 542 

Score = 128 bits (321), Expect - 3e-28 

Identities = 137/538 (25%), Positives = 240/536 (44%), Gaps = 35/538 (6%) 

Qu*ry: 21 TRILVI QVATVALVVAICTG1 FAVLMMDQMKTEAEHTALS I GRSVASNPQ I REEVALDTQ 80 

T+I+ + A + V+ + T AV + +AE A-t- R+ + + P ++E + 
SbjCt: 12 TKIMGLIAALLVFVI ^LTITLAV^HTQGERRQAEQLAVQTARTI SYMPPVKELI 66 

Query = 81 TGANPSAEELADG DIQAVAQAANERTCALFWITDGLGIRLSHPPEERLGEQVSTSF 137 

E DG Q V + E+TOA + + + G S + L +++ S 

Sbjct: 67 ERTOGHAAQTQEVZEQMKEQTGAFAIYVLNEICC5D IRSASGKSGIj -KKLERSR 117 

Query: 138 EAAMRGEETMAWETGTLGASA-RAKVPIFAPDS - -SVPVGEVSVGFERDSVYSRLPMFLA 194 

EG ET G R PI S +G VSV F + + L 

SbjCt: 118 EILFGGSHVS - - ETKADGRRVIRGSAPI I KEQKGYSQVI GSVSVDFLQTETEQSI KKHLR 175 

Query; 195 ALAL I S VLG I L I GVGVAMGMRRRWERVTIjGLQPEEL VTLVQNQTAV X DG X DEGVLALS PN 254 

L++I+VL +L+G A + + + TLGL+P E+ L + + A++ I EG++A + 
Sbjct: 176 NLSVIAVLVLLLGPIGAAVLAKSJRKDTLGLEPHETAALYRERNAMLFAIREGIIATNRe 235 

Query; 255 GTIGVHMEQAQSMIG-AGPMSGRTLKEXXXXXXXXXXXXHGQH- -PETVAHNGRILYLDF 311 

G + + M A M+ P+ + ■+- G+ + V+ XT + + + + 

Sbjct; 23 6 GVVTMMNVSAAEMLKLPEPV1HLPIDDVMPGAGLMSVLEKGEM 295 

Query: 312 HPVRRGDQDl^YWTIRDRTDlIELSERLDSVRTMTHALRAQRHEFANRIHTATGLlDAG 371 

+ +G Q G W+ R+ + T++ +L + L VR + LRAQ HEF+N+++ GL++ G 
Sbjct: 296 KVMNQGGQAYG I WSFRE KTELJCKLID TLTEVRKYSEDLRAQTHEFSNKLYAI LGkliELG 355 

Query: 3 72 RVHDAAEFLGDISRUTGGQSHPLIGSAHLNEXXXXXXXXXXXXXXXEKGVSLRI - -NSDTL 429 

+A + + + + H L+ +++ EK V L I NS 

Sbjct: 356 EYDEAIDLIKEEYAIQNEQHDLX.FH-NIHSQQVQAILLGKISI<^EKKVKLVIDENSSLA 414 

Query: 430 ILGrvKDPEDVATILGNX.INNAIDAAVAGEAPRWIELTLMDDADTLVISVADSGPGIPEG 489 

L + TI+GNL1+NA + AVA ++ + + + O +VI V+D+GFG+P 

Sbjct: 415 PLPAHIGLSHLITIIGNLIDMAFE-AVAEQSVKEVLFFITDMGHDIVIEVSDTGPGVPP- 472 

Query: 490 VDVFATATQIGDSEDNERTHGHGIGLKLCRALARSHGGDVWVIDRGTEDGAVFGVKLP 547 

+ +GS R GGL + r gg + + T GAVF V +P 
Sbjct: 473 -EKIEAVFERGYSSKGMR RGYGLANVKDSVRELGGWIELANQKT-GGAVFTVFI P 525 



<li 1 21398531 


ref|NP 654516. 1| 


ql |30260733 


reflNP 843110. ll 


nil 30254182 


gb|AAP24596.l| 



HATPase_c, Histidine Jeinase-like ATFases [Bacillus a 
sensory box histidine kinase [Bacillus anthracis str 
sensory box histidine kinase [Bacillus anthracis str. 



Length = 534 



Score = 127 bits (318) , Expect - Se-28 

Identities = 107/412 (25%), Positives = 191/412 (46%), Gaps = 31/412 (7%) 

Query i 95 IQAVAQAANERTGALFWITDGLGIRLSHPDEERLGEQVSTSFEA-AMRGEETMAWETGt 153 

IQ + TG D GIR SHP+- + ++G E A++G+E ++ GT 

Sbjct: 75 IQTYTNRILK3STTGVQFIVVMDMNGIRK^ 134 

Query: 154 LGASARAJECVP I FAPDS SVPVGE VS VGFERD SVYSRLPMFLAALAL I SVLGI L I GvGVAMG 213 

LG S R VPXF+ ++ +G V+VG D+V R+ + + +G+L+G+ A+ 

Sbjot: 135 LGISMRVFVPIFS-ETGKOliGAVAVGISADNVKERVKESRHIIYlGVGVGVLVGIIGAIL 193 
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+ R ++ GL+P + +++ + ++ + EG++A+ + + N +A+ + 



Query: 


214 


Sbjct: 


194 


Qu^ry: 


273 


Sbjct : 


254 


Qufiry : 


321 


Sbjct: 


307 


Query : 


331 


Sbjct : 


366 


Qu^ry: 


437 


SbjCt: 


424 



M +KE + T+ JJ LYi- ++ 
mPW SR I KE VLQTGE VQLNE EQKI YGIT IVTNRVPLYVK EEI 306 



+G + T RD+T+I +L+E L +R ALRAQ HEF GL + + + + 



IS + IG + BK + L 1+ D+ + + 



+ + TI+GHLI+NA++A E R +E+ + + D L I+V D+G GI E 



;>gi 1 3 0018763 I ref |NP 930394. l| Two - component sensor kinase yufL [Bacillus cereus at 
gi I 2 96943 04 I <?b I AAF07595 . 1 ] Two -component sensor kinase yufiL [Bacillus cereus ATCC 
Length =534 

Score = 125 bits (314). Expect = 2e-27 

Identities = 107/412 (25%), Positives * 189/412 (45%), Gaps = 31/412 (7%) 

Query: 95 iQAVAQAAlIERTGALFWITDGLGIRLSHPDEEI^GEQVSTSF^-AMRGEETI^WErGT 153 

IQ + TG F+V+ D GIR SHP+ +++G E A++G+E + + GT 

SbjCt: 75 IQTYTNRILQNTGVQFIWMD^ 134 

Query: 154 LGASARAKVPIFAPDSSVPVGEVSVGFERDSVYSRLPMFlAALALISVLGIXilGVGVAMG 213 

LG S R VPIF+ + + +G V-t-VG D+V R+ + + +G+L+G+ A* 

Sbjct: 135 LGI SMRVFVP I FS - ETGEQ^GAVAVGI SADNVKERVKESRH 1 2 Y I GVGVGVLVGt I GAI L 193 

Query: 214 MRRRWERVTLGXjQPEELVTLVQNQTAVIDGIDEGVIiAIjSPNGTIGVHNEQAQSMIGAGP- 272 

+ R ++ GL+P + +++ + ++ + EG++A+ + + N +A+ + 

Sbjct: 194 LARHlKKSLFGLEPHRIAKILEERNTMLQSVKEGI IAVDKEARVTLIKNSAKRLFKKSGL 253 

Query: 273 --- MSGRTLKEXXXXXXXXXXXXHGQHPETVAHNGRILYLDFHPVRRGDQD 320 

M + KE + T+ AT LY+ + 
Sbjct: 254 EEDFlGKDVELYMPtfSRIKEVLQTGEVQLNEEQNI YGIT IVTNRVPLYVK GSI 306 

Queryi 321 LGYWTIRDRTDIIELSERLDSVRTMTHALRAQRHEFANRIHTATGLIDAGRVHDAAEFL 380 

+G + T RD+T+I +L+E L +R ALRAQ HEF N++H GL + + + + 
Sbjct: 307 VGAIATFRDKTEIRKXAEELTGIRLYASALRAQSHEFMNKMHVVLGLTHMKQYEELQKY" 3 65 

Query; 381 GDISRNGGQSHPLIGSA- -HLNEXXXXXXXXXXXXXXXEKGVSLRINSDTLI - -LGTVKD 436 

IS + IG + EK + L 1+ D+ + + 

SbjCt: 366 - - iSGMVSEHQY^lGGVMKRIKSPVFAGFLLGECLSYAREKNIKIiIlSEDSYMPEIDDESl 423 

Query: 437 PEDVATILGNL INNAI PAAVAGEAPRW I ELTLMDDADTLVISVAD SGPG I PE 488 

+ + TI+GNLI+NA++A E R +E+ + D L I+V D+G Gl E 
SbjCt: 424 THELI TIVGNLIDNALEAVTWCEECKR- VEVKI - QHGDILTITVQDTGKGIQE 473 



>qi I 23Q07702 I re£ | ZP 00049454,1 | COG3290; Signal transduction histidine kinase regu 
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citrate/malate metabolism [Magnetospir ilium 
magnet otacticum] 
Length = 279 

Score - 124 bits (310), Expect = 6e-27 

Identities = 95/279 (34%), Positives - 139/279 (49%), Gaps = 17/279 (6%) 

Que r y : 110 FWI TDGLGI RLSHPDEERLGEQVSTS FEAAMRGEETMAWETGTLGASARAKVP I FAPDS 169 

+W+TD G+R SHPD R+GE+VST + GE +TGTLG S R KVP+F P+ 

Sbjct: 1 YVVVlXtoEGVRYSHPDFTRlGERVSTDFSVPLSGEVWTGTQTGTL^ 60 

Query: 17Q SVPVGEVSVGFERDSVYSRLPMFIAALALISVI^ILIGVGVAM^^ 229 

V VG SVG + L L L •*- +GV A + R R L+PEE 

Sbj Ct : 61 DV-VGTA$V(3XLESDI*ADt>IiADDLGW£,IAA^ 119 

Query; 230 LVTLVQNQTAVIDGIDEGVI^SPNGTIGVHNEQAQ 287 

4- L++ + A++ GT EGV+AL +G + + N++AQ ++G A GR + 
Sbjct: 12 0 IGRLLETRPAM1^GISEGVVALDRDGAVVLVNDEAQRLX.GIAAM^ 179 

Query: 28$ XXXXXHGQH PET VAHNGRI LYLDFHFVRRGDQDLGYWTIRDRTD I 33 3 

+ PE V R+L R + +G V+ +RD T+ + 

Sbjct: 18 0 ALVPDTAETADDADAPAAGPEEOKJALVI^^ 239 

Query i 334 IELSERLDSVRTMTHALRAQRHEFANRIHTATGLIDAGR 372 

L LD R +T ALRAQ HEFAN++H +GL++ G+ 
Sbjct: 240 JlALLRDLDGARGLTDALRAQSHEFANKLHWSGLLELGQ 278 



>gi | 16077512 [reflNP 398326.l| similar to two -component sensor histidine kinase [Yd 
subtilisj" 

cri I 15213974 I sp I P966Q1 1 DOTS BACSU Probable C4-dicarboxylate sensor kinase 
c{±\ _7423 876 1 pir I I A6 9771 two -component sens or histidine kinase homolog ydbF - Bacil 
subtilis 

qi| 1881255 I dbi lBAA192$2.ll PROBABLE SENSORY TRANSDUCTION HISTIDINE KINASE. [Bacil 
<ig | 2632745 I emb I CAB12252 , 1 1 two -component sensor histidine kinase [Bacillus subtil 
subtilis str. 168] 
Length =535 

Score = 117 bits (293) , Expect - Se-25 

Identities = 125/508 (24%), Positives = 214/508 (42%), Gaps = 37/508 (7%) 

Query: 53 KAEHTALSIGRSVASNPQIREEVALDTQTGANPSAEEU^GDIQAVAQAANERTGALFVV 112 

E + R+V+ +++E +A QT A A E +1+ + -t-A +i-V 
Sbjct; 42 ELKKRLMNTARTVSEMTEVKEALARKKQTEAVRHAVE EIRMTNEAD YIV 90 

Query; 113 I TDGLGI RLSHPDEERLGEQVSTS FEAAMRGSETMAWET - GTLGASARAKVPI FAPD S S V 171 

+ D IR +HP +G++ + E A E EG+G + RAP+ D + 

Sbjct; 91 V^MNHIRYTHPVSTSIGKKSEGADEEAAFAEH 149 

Query- 172 PVGEVSVGFERDSVYSRLPM^IAALALISVLGILIGVGVAMGMRRRWERVTLGLQPEELV 231 

tG V VG + L +A I VL + G+ + + R + + L+P E+V 

Sbjct; 150 QIGVVX,VGKTLPGIADlLLHLKRDIAFIVVLTX;GFGLAGSFLLARHrKKQMFQLEPHEIV 209 

Query: 232 TLVQNQTAVIDGIDEGVXlALSPNGTIGVHNEQAQSMIGA-GPMSGRTLKEXXXXXXXXXX 290 

+ + +TA ++EGV+A+ I + NE+A+ -«- G + G+ +■ E 

SbjCt: 210 RMYEERTATFHS^EGVIAIDNRLVITIFNEKAKQIFEVQGDLIGKVIWEVLKDSRLPEI 269 

Query: 291 XXHGQ- -HFETVAJ^GRILYLDFHPV^GDaDLGYVWIRrRTDIIELSERLDSVRTMTH 343 
+ + E + +G+++ P+ + +Q V +DRT+ +++E L VR 
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Sb;jct: 270 VERNKAVYNEEIRVSGKVIMSSRI PIVMKKKVIGAVAI FQDRTEAAKMAEELTGVUNFVE 329 

ALRAQRHEFANRIHTATGLIDAGRVHI^EPLGDISRNGGQSHPLlGSAHLraxXXXXXX 408 
ALR Q HE N-f+HT GLI G+ A + S + + 

ALRVQNHEHmKlHTlAGLIQLGKSEKALQLAFOASTEQENVTEFLHRSIQND-AAAGLL 3 88 

XXXXXXXXEKGVSLRI - - NSDTIil LGTVKD PEDVAT I LGNL INNAI DA - -AVAGEAPRWI 464 
E I NS D D+- + LGNL I NA + V E R I 



^DTLVISVADSGPGI PEGVDVFATATQIGDSEDNERTHGHGIGLKLCR Bl 9 

D L I + D-M3 GI P.D T + G GGGLL+ 
DDILAILIEDNGCGIEPTHMPRLYDKGFXVNKTG GTGYGLYLVK 4 90 



G + VD GF+P 



Sb;jct : 


270 


Query : 


349 


Sbj ct : 


330 


Qu^ry: 


409 


Sbjct : 


389 


Qu&ry: 


465 


Sbjct: 


448 


Query; 


520 


Sbj Ct : 


499 



>g i I 29375782 1 ref jNF 814936.11 sensory box histidine kinase [Enterococcus faecalis 
q i I 29343243 I gb I AAQfllQ 0 6 . 1 1 sensory box histidine kinase [Enterococcus faecalis V5 
Length. = £16 

score a 116 bits 1291) , Expect - 9e-25 

Identities = $9/371 (23%), Positives c 174/371 (46%), Gaps c 33/371 (8%) 

Query: 25 VIQVATVALVVAICTGIFAVL^DQMKT^ 34 

VI +AT+ +++ G+ V -t- +++ E L++G +A P + E + - D + 
Sbjct; 13 VIFIATLIIMITFFYGVTTVQTIKEVRKNQEQALIA^^ 69 

Query : 8 5 PSAEELADGDIQAVAQAANERTGAL FWITDGLGIRLSHPDEERLGEQVSTSFEA- 13 9 

+EL +A R G + F+VI GIRL+HPD +++G+ E 

Sbjct: 70 DEL EAYTVRLGEIHQLDFIVIMNWQGIRLTHPDRQKIGKHFEGGDEVR 117 

Query: 140 AMRGEETMAWETGTLGASARAKVPIFAPDSSVPVGEVSVGFERDSV YSRLPMFLAAL 196 

A++GEE ++ G+LG S R VP+ + D +G V++G + S+ R 

Sbjct: 118 AX. KGEEHLSVSQGSLGESLRGF VPVY - - DQGKQ I G WAMGI KMTSLSQL I ERTKND YTVS 175 

Query: 197 ALISV-LGILIGVGVAMGMRRRWERVTLGLQPEELVTLVQNQTAVIDGIDEGVLALSPNG 255 

li+SV G ++ + V4- ++++ L + P E+ L++ + A++ + + +L + + 

Sbjct: 176 VLLSVGFGFILAIWSYYLKKQLH- - - -DLEPREIARLL&ERNAMLEETKPAILVIDTDQ 231 

Query: 256 T I GVHNEQAQSM IGAGPMSGRTL KEXXXXXXXXXXXXHGQHPETVAHNGRI LYLDFH 312 

I+N+AM SLK h+ + NG+ + + 

Sbjct: 232 NILLANIEATKMYHNITNSEENLLGKKLSALVLS FEKLWHSKTEQFYRQNGQDYFVS I A 291 

Query: 313 PVRRGDQDLGYVVTIRDRTOIIELSERLDSVRTMTHALRAQRKEFANRIHTATGLIDAGR 372 

P+ + +G+V+ + + + T-f- ++E+L S T AL++Q HEF N++H GL+D 
Sbjct: 292 PINVRKKTIGHVI?LKNATETFXVAEQLVSTTTYA$ALQSQ5H^^ 351 

Query: 373 VHDAAEFLGDI 3$3 
+L D+ 

Sbjct: 352 YEALKHYXADL 362 



>gi 1 1561 5315 I r ef |MP 24361 $ . 1 1 two -component sensor histidine kinase [Bacillus halo 
qi | 152 139 7 5 ) sp IQ9K997 [ PCTS^ BACHP Probable C4 -dicarbcocylate sensor kinase 
gi 125298483 Inirl | H33993 two- component sensor histidine kinase BH2752 [imported] - 
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halodurans (strain C-125) 
gi | 1Q175373 1 dbi I BAB06471 ■ i I two- component sensor histidine kinase [Bacillus halod 
Length = 532 

Sr;ore » 115 bits (2$$) , Expect = 2e-24 

Identities = 114/450 (25%), Positives = 197/450 (43%), Gaps = 24/450 {5%) 

Query: 110 FWI *£DGLG I RLSHPDEERLGEQV$TS FEAAMRGEETMAWETGTLGA - SARAKVP I FAPD 168 

+ +V+ + IR++HP ERL E E + T G + RA +PI 

Sb-jct: 91 YXVLLTMDRIRimPIPERLQTPFVGGDEDPAFAEHI^ 150 

Query: 169 SSVPVGEVSVGFERDSVYSRLPMFLAAIJU^ISVLGILIGVGVAM^ 228 

VG VG S + F LI ++ L G + + +R T ++F+ 

Sbjct: 151 RE - QVGVAWGS VL P SYADMI QE FWQPALL I GL I TAL FGFWGSWLL AS H I KRQTFNME PD 209 

Query; 229 ELVTLVQNQTAVIDGIDEGVLALSFNGTI^ 237 

EL L.+ + A + I EGV+A++ -*- I + NE A+ M+G +■ OR + E 
SbjCt: 210 ELAHLLVERDAS FKfAI HEGWAINKHEKI T IMNEAARRMLGVKEKAIGRJW I HEVI PDTKL 269 

Query; 288 XXXJCXHGQ" -HPEOTAHNGRILYLDFHFVRRGDQDLGYVVTIRDRTEI IELSERLDSVRT 345 

G+ + GR+ + + + P+ + + +G + +D++D+ L+E L V+ 

Sbjct: 270 PEILSIGKPLyQREFYIQGRLVFSNRlPIQIDGSTVGAIAJFQDKSDVDRLAEELTGVQA 329 

Query: 346 MTHAIJ^QRHEFANRIHTATGLIDAGRVHDAAEFLGDISKNGGQSHPLXGSAHLNEXX^X 405 

ALR Q HE++N++HT Qhl A +++ D+ + ++■ + + 

SbjCt: 330 FVDALRVQNHE Y5NKXHT I AGL J QLDEGKKALQY I FDXiEEEQEEFSG W-MQKIHNDS LA 368 

Query: 406 XXXXXXXXXXXEKGVSLRINSDTLILGTVKDFEDVAT 1 LGNL 1 NNAIDA - AVAGE 459 

E GV -y I D+- + PE V T I+GNLI+W++DA + + 

Sbjct: 389 GLLLGlCVSRGKELGVQVT IEKDSEF IDHPEGVTTHDLWIVGNLIDWSLDAFSSTQD 445 

Query; 4$0 APRWIELTLMDDADTLVXSVADSGPGIPEGV- -DVFATATQIGDSHDNERTHGHGIGLKL 517 

+ + + + ++ DLIV D+G GI S V +F + T G GIGL L 

Sbjct: 446 QNKTVHVFIGEENDFLKIRVRDWGEGIREEVREKMFVRGFS TKSTSGRG I GLFL 499 

Query; 518 CRAI^SHGGDVWVIDRGTEDGAVFGVKLP 547 

+A+- G+V+GF+LP 
Sbjct; 500 I QAI VERVEGKI EV - ESELN X GTTFS I YLP 528 



>ai j213935Q9|ref |NP 654494.1 1 hypothetical protein predicted by GeneMark [Bacillus 
A2012] 
Length « 260 

Score = 110 bits (276) , Expect = 6e-23 

Identities =* 69/255 (27%), Positives = 143/255 (56%), Gaps = 14/255 (5%) 

Query; 17 IRFATRILVIQVATVALWAICTGIFAVLMI^ 76 

+ + RI + A + +V+ + + +F ++ + +++ AL + ++VA+ P+I+E A 
Sbjct: 6 LKLQPRITLTISALILVVLMLTSYLFYYILSETVEEQIGKRALHVAKTVAAIPEIKE- - A 63 

Query: 77 LDTQTGANPSAEELADGDIQAVAQAANERTGALFWITOGLGIRLSHPDEERLGEQV- -5 134 

T+ NP++ IQ +A+ T A F+V+ + GIR +HP+ + + +GE + 

Sbjct: $4 FQTS---WFAS IIQPIAERIRMDTEADFIWGWKEGIRYAHPERDKIGEAMIGG 114 

Query: 13 5 TSFEAAMRGEETT^WETGTLGASARAICVPIFAPDSSVPVGEVSVGFERDSWSRLPMFI^A 194 

+ + g+ ++ TG+LG S R KVPI ++ + +G VSVGF D ++ + +1- 
Sbjct: 115 DNK^VLLEGKSVVSKATGSLGPSLRGKVPIRNQENEI-IGVVSVGFSMDDIHGAVEVYGK. 173 
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Query: 195 aLALISVLGIt,lGVGVAMGMRRRVreRVTlGr,QPEELVTLVQNQTAVIDGI)DEGVl4ALSPlI 25 & 

t * I+++G+LIGV ++ + +R + G ++ PEE + +i + + vi + EG + + + » 

Sb 3 Ct: 174 RVFWI TI IGLLI G VIGS I YLAGS I KRMMFGMEPEE I S SLYEEHSTVl QSVKEGI I VI DQN 233 

Query: 255 GTTGVHNEQAQSMIG 269 

G I + N+ A ++ 
Sbjct: 234 GMISLVNQAAYDILA 248 



>Si I 2 89 0061 9 I ref | NP _ S ^Q373 J jJ. putative sensor kinase CitA [Vibrio « a ~,V,=, , t • 

aiL2M2S5 Hi^! S iF^ »™ sensor cM^^S^SSE? 

Score = 110 bits (275) , Expect = 7e-23 

Identities = 104/435 (23*), Positives - 192/435 (44%), Gaps = 12/433 (2*) 

Quecy; 98 VAOJ^RTGALFWTTDGLGlRLSHPDEERLGEQV-STSFEi^-GEETMAWETGTLG 155 
Q . . t „ + A + A F+ ++D GIRL+HP ER+C V E A + GB +++ G+LG 

Shjct: 75 IINAVQAVSDADFlTVSDRAGIRLAHPVAERVGLPVLGGOtBRALENGESYLSVGVGSLG 134 

Query: 156 ASARAKVPIFAPDSSVPVGEVSVGFEI^SVYSRLPMPLAALALISVLGILIGVGVAMGMR 215 

S R PIF+ + V +G + VG+ D ++ L L ++ + I + ++ 

Sb 3 «;t: 13 5 PSVRYISPIFSNEGDV-IGMIKVGYLIDTLDLWTSERLLPLISFGIIAVAICIWLSWKFS' 193 

Query: 216 RRWERVTLGLQPEELVtfLVQNQTAVlDGIDEGVLALSPN'GTIGVHMEQAQSMIGAGPMSG 275 

R L ' t " p +L ++ v+ EG++A++ G++ + u+ A++M+ G 

Sb^t: 194 R YVRTQMQELE PWQLKQALKTHQGVLQAT YEGLVAINS EGS LYL I NDS ARAMLN YHQELG 253 

Query: 27S RrLKEXXXXXXXXXXXXHGQHPETVAHNGRILYLDFHPVRRGD-QDLGYWTIRDRTDll 334 

+ + NG+ L ++ +R + G V ++RD+ ++ 

Sbjct: 254 NVFTDGIDNPESFSLKGDDYINGLIRVNGKNLVMNRVTIiRTSTGEPYGAVFSLRDQNEMH 313 

Query: 3 35 ELSERLDSVRTMTHALRAQRHEFANRIHTATGLIDAGRVHDAAEFLGDISRKGGQSHPLI 3 94 

LSE++ V +r RHE+ N++ T +GL+ G +D A + Q5 

Sbjct: 314 VLSEKI SQVTQ YMENMRVARHEYQNKLST I SGLLQMG- AYDKALS VCLSQAKASQSQLDS 372 

Query: 395 GSAHI^EXXXXXXXXXXXJOO{XEKGVSLRIN--SDTLlLGTVKDPEDVATILGMt,lNWAI 452 

A + E GV+L 1+ SD L E + ++GNL NA+ 

Sb]Ct: 373 LHALNSRPAL5ALILAKASKANBLGVALSIDCQSDLSALSRRLSBSQLCGLIGNLAQNAL 432 

Query: 453 DAAVAGEAPRWIELTLMDDADTLVISVADSGPGIPEGVDVFATATQIGDSEDNERTHGHG 512 

t AV G+ ++++A I V+++GP + dv ++G + + HG 

5b jet: 433 E - AVKGQEMGHVHI GI SESACEYT I QVSNMGPLLESEFD VXC ELGFTTKQNKAD - HG 487 

Query; 513 IGLKLCRALARSHGG 527 

+G+- L R++ G 
Sbjct: 488 VGMYLVRSIVEQGNG 502 



>aU29l40597|ref|KF 803939, i| sensor kinase citA [Salmonella enterica flub enc , r 
Typhi Ty2] 

3i}im§22l I gb [AA067788 . 1 1 sens0 r kinase citA [Salmonella enterica subsp. enteric 
Typhi Ty2] 
Length ■ 539 

Sccre » 107 bits (268), Expect = 5e-22 

Identities = 123/545 (22%> , Positive* = 238/545 (43*), Gaps - 33/545 (6*> 



htttv//wMlfWTinhi nlm nih (irhv/Moat/Pll*et /*m' , „ c 
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Qutry: 19 FATRI LVIQVATVALWAI CTG I FAVLMMDQMKTEAEHTALS X GRSVA5NPQIREEVALD 78 

F R1 ++ + T +V+ T + +++ + AL +++ P++ £ V 
Sbjct: 15 FQNRI FLL I LFTSTI VMLAITWYiLTD I TKERLHYQVGQRAL I QAMQ I S AMPELVEAV < 71 

Query: 79 XQTGANPSAEELADGDIQAVAQAANERTGALFVVITDGLGIRLSHPDEERLGEQVS- -TS 136 

A +L+ I+A+ +A++ + + ORLH + + +G+ + S 

Sbjct: 72 EAHDLSR - - 1 KALIDPMRS FSDATYITvGNEKGQRLYHVNFDEI GKYMEGGDS 125 

Qucsry: 137 fEAAMRGEETMAWETGTLGASARAKVPIFAPDSSVPVGEVSVGFERDSWSRLPMFLAAL 196 

+ ++ G+LG+S R SC PI V +G VSVG+ + + S L + + ++L 

Sbjct: 123 DDALYNAKSYVSVRKGSLGSSliRGKSPIQDSTGKV-lGIVSVGYTLEQLESWtNLQISSL 181 

Query: 197 ALlSVLGII^GVGVAMGMRRRWEfcV^^ 25 ^ 

+ + L + + A ++ L -++P++L L+ Q+ + + + EG++A+ + 

Sbjct: 182 IjFPMAILLLVIjLYCARRFSLHIKKQMIJ^ 241 

Query: 257 I GVHNEQAQSMI G - AGPMS GRTLKEXXXXXXXXXXXXH - GQHPETVAHNGRI LYLDF 311 

IN+A++++PSG+ +EVN + 

Sbjct; 242 ITAlNQTARRLLNLSQPESELIGYAIHHIVLPEAFFYtJAPQIQTKKDEIVTFNQMKV'IASR 3 01 

Query: 312 HPVRRGDQDLGYVVTIRDfcTDIIELSERLDSVRTM^^ 371 

V +Q + R++ DI L+ +L VR LRA +HE N I T GL+ 

Sbjct: 302 MAVIIDNQPQGWVXSFRNKDDINTLNLQX.SQVRQYADNLRAVQHEHRNX.ISTIAGLI.FLK 361 

Query; 372 RVHDAAEFLGDISRNGGQSHPLIGSAHI^EXXXXXXXXXXXXXXXBKGVSLRINSDTLI - 430 

R+A + S+ + IS++ EG+L + + + 

SbjCt: 362 RYDNALJaiQQQSSSHQK^DFI-SHNFRDKH^^ 420 

Q liery . 431 .LGTVKPPEDVATlXiGNLINNAlDAAVAG-EAPRWl£LTLMDDAX3TLVISVADSGPGIPE 488 

L + + +I+GJtfL++NA +A + B R IB +' + + ++I VAD G GI E 

Sbjct: 421 HJ^PSSLSHNEWISIVGNLLDNAYNATLLNREGSRQIECLilNSEGNBVl IEVADQGCG1DE 480 

Query; 4S9 GV- -DVFATATQIGDSEDWERTHGHGIGLKLCRA1ARSHGGDVWVIDRGTEDGAVFGVKL 546 

+ +F ++ D HGIGL L + + GD+ ++D G + F + + 

SbjCt: 481 WIRQHI FERGVTTHNNGD HGIGLWLVHSYVKQANGDI - IVDKKNSFGTIFTLYI 533 

Query: S47 PGVME 551 
p E 

SbjCt: 534 PFTRS 53 8 



>giJ_l67.S9Q47|r ef |NP 454664. 1 1 sensor kinase cita [Salmonella enterica subsp. enter 
Typhi] 

gj |25296488|pirl 1AH050 8 sensor kinase cita (EC 2-7.3.-} [imported! - Salmonella e 

subsp. enterica serovar Typhi (strain CT18) 
cr i 1 165013 37 I emblCAP012Q8 .1 1 sensor kinase cita [Salmonella enterica subsp. enteri 
Typhi] 
Length - 53 9 

Score = 107 bits (267) , Expect » 6e-22 

Identities = 123/545 (22%), Positives = 238/545 (43%), Gaps - 33/545 (6%) 

Query: 19 FATRI LVlQVATVAXiWAI CTG X FAVLMMDQMKTEAEHTAL5 1 GRS VASNPQI REEVALD 78 

F RI ++ + T +V+ T + + + + •* AL + + + P++ E V 

Sbjct; 15 FQiraiFLLXLFTSTIVMIAITWYL^ 71 

Query: 79 TQTSANPSAEBLADGPlQAVAQAANERTGALPVVITDGIiGIRLSHPDEERLGEQVS--TS 136 

A +L+ I+A+ * A ++ + -r GRLH+ + + G«- + S 

$bjct: 72 EAHDLSR- - I KALIDPMRS FSDATYITVGNEKGQRLYHVWPDBlGIOfMEGGDS 3,22 
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Qur^ry: 137 FEAAMRGEETMAWETGTLGASARAK^ 

+A + ++ G+LG+S R K PI V +G VSVG+ * + S L + +++L 

Sbjct: 123 DDALVNAKSYVSVRKGSLQSSLRGKSPIQDSTGKV-IGIVSVGYTI^Q^ESWLNLQISSL 181 

Query: 197 AL I S VLG 1 £.1 GVGVAMGMRRRWE RVTLGLQPEEL VTL VQNQTAVT DG I DEGVLALSPNGT 256 

+ tL+ + A ++ L ++F++L L+ Q+ + -t- + EG++A+ + 

Sbjct: 152 LFPMAXLLLVLLYCARRFSl^lK^ 241 

Quexys 257 IGVHNEQAQSMIG-AGPMS- - -GRTLKEXXXXXXXXXXXXH-GQHP2TVAHNGRILYLDF 311 
I N+ A+ ++ + P S G + E V N + 

sbjct: 242 itainqtap^lnlsqpeselxgyaihhivlpeaffydapqknkkdeiwfnqmkvtas^ 3 01 

Query: 312 HPVRRGDQDLGYVVTI RDRTDI IELSERLDSVRTWTHALRAQftHEFANRlHTATGIilDAG 371 

V +Q G+V++ R+ + DI L+ +1* VR LRA +HE NIT GL+ 

SbjCt: 302 MAVIIDNQI^GWISFRNKDDINTLNLQLSQVRQYADNLRAVQHEHRNLISTIAGLLFLK 361 

Query; 372 RVHDAAEFLGDlSRNGGQSHPLIGSAHLI^X^ 43 0 

R+A + S+ + I S + + E G+ L + + +■ 

Sbjct: 362 RYDNALMjIQQQSESHQKVXiDFI -SHNFRDHHLAGLIilGKYYRAKELGLELItfOPSSFVE 420 

Query: 431 -lgtvkdpsdvatil^nlinnaidaavag-e^^ 48a 

X, + + +I+GNL++NA +A + E R IE + + + ++1 VAD G Gl E 

Sbjct; 421 HLPSSLSHNEWISIVGNLLDNAYNATLLNREGSROIECLINSEGNEVIIEVADQGCGIDS 480 

Query: 4S9 GV - - DVFATATQ t GD SEDNERTHGHG I GLKLCRALARSHGGDVWVIDRGTEDGAVFGVKL 546 

+ +F ' ++ D HGIGL L + + GD+ ++D G +F + + 

SbjCt; 481 NIRQHIFERGVTTHNNGD HGTGLWLVYSYVKQANGDl -IVDNNNSFGTIFTLVI 533 

Query: 547 PGVME 551 
P E 

Sbjct: 534 PFTRE 538 



>lu [ 1705888 |sp|P52687 I CITA KLEPN Sensor kinase citA 
cri'l 2126138 "jpirl 1S70536 'signal- transducing Jiisridine kinase citA - Klebsiella pneu 
cjij_924 9 91 |gblAAC44733 -1 1 censor kinase CitA 
Xiength - 547 

Score a 106 bite (265), Expect - le-21 

Cdentities = 120/541 {22k) , Positives * 236/541 (43%) , Gaps = 33/541 (6%) 

Query; 19 FATTRILVTQVATVALWAICTGIFAVLMMDQMKTEAEHTALSIGRSVAS^PQIREEVALD 76 

F Rl +t* T i"V+ + + +++ + AL +++ P + + E V 
Sbjct: 20 FQNRIFLLILFTSTIVM1AMSWYLTDITEERLHYQVGQRALIQAMQISAMPELVEAV 76 

Query: 79 TQTGANPSAEELADGDIQAVAQAANERTGALFWITDGLGIRLSHPDEERLGEQVS- -TS 136 

+LA I+A+ +A++ + D G RL H + + +G+ + S 

SbjCt: 77 -QKRDLAR- - IKAIjIDPMRSFSDATYI WGDASGQRLYHVtf PDEIGKSMEGGDS 127 

Query: 137 FEAAMRGEETMAWETGTLGASARAKVPIFAPDSSVPVGEVSVGFERDSVYSRLFMFIjA^ 196 

EA + *■ ++ G+LG+S R K PI V +G VSVG+ + + + L + + ++L 

SbjCt: 128 DEALINA3CSYVSVRKGSLGSSLRGKSPIQDATGKV-IGIVSVGYTIEQLENWLSX.QISSL 186 

Query: 197 AL I SVLGX L I GVGVAMGMRRRWERVTLGLQPEELVTLVQNQTAV I DG I DEGVLALS PNGT 256 

+ + + l+ -h A ++ L + + P++L Q+ + + + EG++A+ + 

SbjCt: 187 J,lPMAIMtLLLLFCARR?SLHIKKQMLNMEPQQLSQLLIQQSVLFESVFEGLIAIDSDY^ 246 

Query; 257 I GVHNEQ AQ SM I GAG PMSGRTLICEXXXXXXXXXXXXH-GQHPETVAHNGRILYLDF 311 
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X A+ + G+ + + E V N + 

Sb;jct: 247 I TAlNQTARRLLNLSQPEPTkl GKRI S£ VI SQEVFFYDAPQTNKKDE I VTFNQI KVI ASR 3 06 

Query: 312 HPVRRGDQDLGYVVTIRDRTDIIELSEI^DSVRTMTHALRAQRHEFANRIHTATGLIDAG 371 

V ++ G+V++ R + DI LS +L V+ LRA +HE NIT GL+ 

SbjCt: 307 MAVIIiimSPQGWlSFRSCTDINTLSLQLSQVQQyADNLRAVQHEHRWLlSTlAGLLFLK 366 

Qu^ry: 372 RVHDAA^PLGDISRNG^SHPLIGSAHI^EXXXXXXXXXXXXXXXEKGVSLRINSimil - 43 0 

R + A E + S+ + I + EG+L+ + 

Sbjct: 367 RYNQALELIQQQSESHQKVIDf I-ARNFQDNHLAGLLIGKYYRAKELGLKLIFDPACFVt) 425 

Query: 431 -LGO^^PEDVATILGNLINNAIDAAV-AGEAPRWIELTLMDDADTLVISVADSGPGIPE 488 

L T + +I+GNL++NA +A+ + t + IE t D + + I +AD G GI E 

Sbjct: 426 RLPTALSHNEWISIVGNLLDNAYNASJ^RQPQGSKQIECLINSDGQEVIIEIADQGCGIDE 485 

Query: 48 9 GV- - DVFATATQIGDSEDN2RTHGHGIGLKLCRALARSHGGDVWVI0RGTEDGAVFGVKL 546 

+ +F S+D HGIGL L R+ GG + V++- G +F + + 

Sbjct: 486 ALRDRIFERGVTSSASKD HGIGLWLVRSYVEQAGGSI - WENWIPFGTIFTLYI 538 

Query: 547 P 547 
P 

Sbjct: 539 P 539 



>gi ( 27366560 1 ref |NF 762057. l| Signal transduction histidine kinase regulating citr 
metabolism [Vibrio vulnificus CMCP6] 
qi | 273 581 2 $ Jgb |AAOO 7 0 77 . 1 1 Signal transduction histidine kinase regulating citrat 
metabolism [Vibrio vulnificus CMCP6) 
Length » 519 

Score = 104 bits (260) , Expect - 4e-2i 

identities = 99/423 (23%), Positives - 194/428 (45*) , Gaps = 15/428 {3%) 

TGALF WI TDGLGI RLSHPDEERLG - EQVST S FEAAMR - GEETMAWETGTLGASARAKVp 163 
+ A F+ ++D GIRL+HP ER+G V + A+ GE ++ G+LG S R P 



IF+P+ V VG V VG+ E +++SR + L L +V + + + +-i 



L + p +£, + + V+D E V+A++ G I + U+ A+ + + + + G+ K+ 



Query: 


106 


sb j ct : 


80 


Query : 


164 


SbjCt: 


140 


Query; 


222 


SbjCt : 


197 


Query: 


282 


SbjCt : 


257 


Query: 


341 


SbjCt : 


317 


Query: 


400 


Sbjct: 


377 


Oaery : 


460 



+ ++ +R + + G V T+R R+++- LS+Rf 



V -t-i-R HE N++ +GL+ GAL ++N + L G 



+ + + + D L E V +++GNLI+N +-t-A G+ 



+ + L + + + + + + + +GP i- E S E HGIGL L + 
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Sbjct: 43 6 NDATMWKLRETEEEFXLTFSNNGP5LDEDLE5LCRWGYSTKSATGE HGIGLHLVK 491 

Query: 520 A-IiARSHG 526 

+ L+ +HG 
Sbjct; 492 SIX-SEAHQ 499 



>ai | 16763443 | reflNP 4S3058. l[ putativs transcriptional regulator [Salmonella typhi 
qj fl641S54 8 1 crb 1 AAL19017 . 1 1 putative transcription regulator [Salmonella typnimuri 
Length - 53 9 

Score m 103 bits (256), Expect = le-20 

Identities = 125/545 (22%), Positives - 238/545 (43%), Gaps = 33/545 (6*) 

Query: 19 FATRILVI QVATVALVVA I CTGIFAVLMMDQMJCTEA2HTALS I GRSVASNPQIREEVALD 78 

F RI ++ + T +V+ T + + + ■#- + AL ++ + P++ E V 

Sbjct: 15 FQimiFLLILPTSTIVMIAITWYLTDI^ 7 1 

Query: 79 TQTGANTFSAEELADGDIQAVAQAANERT^LFVVIT^ 136 

A +L+ I+A+ +A + GRLH + + +G+ + S 

Sbjct: 72 - EAHDLSR- - IKAUIDPMRSFSDATYTTVGNEKGQRLYHVNPDEIGKYMEGGDS 122 

Query: 13 7 FEAAMRGESIM^WBTGTLGASA^KVPIFAPDSSVPVGEVSVGFE^SVYSRLPMFIJVAL 196 

+A + ++ G+LG+S ft K PI V +G VSVG+ + + S L + +++L 

SbjCt; 123 DDALYNJUCSYVSVRKGSLGS5I.RGKSPIQ^ 1S1 

Query: 197 ALISVLGILIGVGVAHOMRRRWERVTLGLQPEELVTLVQfilQTAVIDGIDEGVLALSPNGT 256 

L +L+ + A ++ L ++P++L L+ Q+ + + + EG++A+ + 

SbjCt: 182 LFPM^LLLVIjLYCARRFSkHIKKQMI^ 241 

Query: 257 IGVHNEQAQSMIG-AGPMS- - -GRTLKEXXXXXXXXXXJCXH-GQHPETVAHNGRILYLDF 311 

I A+ ++ + P S G + +EVN + 

Sbjct: 242 ITAI^QTARRLLNLSQPESELIGYAIHHWLPEAFFVPAPQKNKKDEIVTFNQMKVIASR 301 

Query; 312 HPVRRGDQDLGYWTIRDRTDIIEI.5ERLDSVRTMTHALRAQRHEFANRIHTATGLIDAG 371 

V +Q G+V+ + R++ DI LS +L VR LRA 4*HE NIT GL+ 

Sbjct: 302 NJAVI IDNQPQGWVI SFI^KDDINTLSLQLSQVRQ YADNLRAVQHEHRNIiISTI A<3tiLFLK 361 

Query; 372 RVHDAAEFl^DISRNGGQSHPLIGSAHI^XXXXXXXXXXXXXXXEKGVSLRINSDTLI 42 0 

R+A + S+ + 1 S + + EG+L + + + 

Sbjct: 352 RYONALALIQQQSESHQKVXiDFI-SHNFRDHHXAGLLIGKYYRAKSLOLELIFDPSSFVE 420 

Query: 431 - LGTVKDPED VATI X*GNL INNAIDAAVAG - EAPRWIELTLMDDADTLVI S VAD£G£GI PE 488 

L + + +I+GNL++NA +A 4- E R IE + + + ++I VAC G GI E 

SbjWt 421 HLPS SLSHNEWI s I VGNLLDNAYNATLLNREGSRQIECLINSEGNE VI I EVAPQGCGIDE 4S0 

Quej*y: GV-OVFATATQIGDSEDNERTKGKGIGLKLCRAXJU^SHGGDVWVIDRCTEPGAVFGVKL 546 

+ +F D HGIGL L + + GD+ ++D G +F + + 

Sbjct: 4$1 NIRQHIFERGVTTHHWGD HGIGLWLVHSYVKQAMGD1- IVDNNNPFGTIFTLYI 533 

Query-- 547 PGVME 5 Si 
P E 

SbjCt; 534 PFTRE 538 



Database: All non-redundant GenBanX CDS 
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StSd datt S Jan 14, 2004 12:40 AM 
KuS of letters in database , S2B 03| ,549 
Number of sequencer in database; 1.605,642 



Lambda K H 

0.317 0.135 0.386 



Gapped 
Lambda 



K H 



0 



2 67 0.0410 0.140 



Matrix: BLOSOM62 

" a _. u-^istence: 11, Extension: 1 

Gap Penalties: Existence. . 

Uu'nber of Hits to DB: 51,380.962 

Nuinber of Sequences: ^05642 

Number of extensions-. 2020487 

Nunb«r of successful extensions: 8969 

Nufl fcsr of ^f- S tt ^ r tt tnafl t ^ n 0 1 wi2nou 7 t%ap P ing ! ,0 

EE s E: =r=5SLi=fi | «u^ s 

briber of HSP's gapped (non-prelim) : 305 

length of query: 551 

length of database-. 528,039.549 

effective HSP length: 130 

elective length of query: 421 

effective length of database: 319,306,089 

Active search space: "44,786346, 

effective search apace used: 134427B6346S 

T: 11 
A: 40 

XI: 16 (7.3 bits) 

JC2; 38 (14.6 bits) 

JC3- 64 (24 .7 bits) 

f.l: 41 (21.7 bits) 

H2; 76 (33.9 bits) 
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